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mwpKfk;

 fy;tpg; nghJj; juhjug; gj;jpu cau; jug; guPl;irahdJ ,yq;ifapd; rpNu~;l ,il epiyf; fy;tpapd; 

,Wjpr; rhd;wpjo;g; guPl;irahFk;. rpNu~;l ,uz;lhk; epiyf; fy;tpapd; ,Wjpapy; khztu;fspd; milT 

kl;lj;ijr; rhd;Wg;gLj;jy; ,g; guPl;irapd; Kf;fpa Nehf;fhf ,Ue;j NghJk; Njrpa gy;fiyf;fofq;fs;> NtW 

fy;tp kw;Wk; njhopy; gapw;rp epWtdq;fs;> Njrpa fy;tpapay; fy;Y}upfs; vd;gtw;Wf;Fj; jifikahNdhiuj; 

njupT nra;jYk; ,g;guPl;irapd; ngWNgWfspd; mbg;gilapy; ,lk;ngWtjhy; milTg; guPl;irahfTk; 

Nju;Tg; guPl;irahfTk; f.ngh.j (c.ju)g; guPl;ir kpfTk; Kf;fpaj;Jtk; tha;e;j jd;ikiag; ngWfpwJ. 

NkYk; %d;whk; epiyapy; njhopypy; gpuNtrpg;gjw;fhd jifikia rhd;Wg;gLj;Jk; guPl;irahfTk; ,J 

Vw;Wf;nfhs;sg;gLfpd;wJ. ,g;guPl;irf;fhf 2017 Mk; Mz;by; 206630 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 

46700 tiuapyhd jdpg;gl;l guPl;rhu;j;jpfSk; Njhw;wpapUe;jdu;.

 ,g;guPl;irapy; cau; milT kl;lj;ijg; ngWtjw;fhf khztu;fSk; mtu;fspd; vjpu;ghu;g;Gfis 

epiwT nra;tjw;fhf Mrpupau;fSk; ngw;NwhUk; ngupJk; Kaw;rp nra;fpd;wdu;. ,e;j kjpg;gPl;L mwpf;ifia 

mtu;fspd; me;j vjpu;ghu;g;Gfis epiwNtw;Wtjw;F cjTk; nghUl;Nl ,yq;ifg; guPl;irj; jpizf;fsk; 

jahupj;Js;sJ. ,e;j kjpg;gPl;L mwpf;ifapy; cs;slf;fg;gl;l jfty;fs; guPl;iria vjpu;ghu;j;jpUg;Nghu;> 

Mrpupau;fs;> mjpgu;fs;> Mrpupa MNyhrfu;fs;> ghlg; nghWg;Gf; fy;tpg; gzpg;ghsu;fs;> ngw;Nwhu;> fy;tp 

Ma;thsu;fs; midtUf;Fk; gad;gLk; vd;gjpy; Iakpy;iy. MfNt ,e;j mwpf;ifia NkYk; gue;j 

Ma;Tf;fhf toq;FtJ nghUj;jkhdJ.

 ,e;j kjpg;gPl;L mwpf;if I, II, III vd %d;W gFjpfisf; nfhz;Ls;sJ.

 f.ngh.j (c.ju) ,urhadtpay; ghlj;jpd; Fwpf;Nfhs;fs;> ghl milT gw;wpa jfty;fs; vd;gd 

,e;j mwpf;ifapd; gFjp I ,y; mlq;fpAs;sJ. ,g;gFjpapy; ghlj;jpw;F Njhw;wpa guPl;rhu;j;jpfspd; 

vz;zpf;if> mtu;fs; juq;fisg; ngw;Ws;s tpjk;> khtl;l kl;lj;jpy; ghlrhiyg; guPl;rhu;j;jpfs; juq;fisg; 

ngw;Ws;s tpjk;> Mapilf;Nfw;g Gs;spfspd; guk;gy; Mfpa ghl milT gw;wpa Gs;sptpguj; jfty;fSk; 

,urhadtpay; ghlj;jpd; tpdhj;jhs; I, II vd;gtw;wpy; tpdhf;fs; njupT nra;ag;gl;l tpjk;> mt;tpdhf;fSf;Fk; 

mt;tpdhf;fspd; gFjpfSf;Fk; Gs;spfs; ngw;Ws;s tpjk; vd;gd gw;wp tpupthff; Fwpg;gpLk; ghl milT 

gw;wpa gFg;gha;Tk; cs;slf;fg;gl;Ls;sd. f.ngh.j (c.ju) - 2017 guPl;irapy; ,urhadtpay; ghlj;jpd; 
tpdhj;jhs; I, II vd;gtw;Wf;fhd tpdhf;fs;> mt;tpdhf;fSf;F guPl;rhu;j;jpfs; tpilfs; mspj;jpUe;jik 

gw;wpa jfty;fs; ,e;j mwpf;ifapd; gFjp II ,y; mlq;fpAs;sd. mjpy; tpdhj;jhs; I, II vd;gtw;wpd; 
tpdhf;fSf;F vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilfs; mspj;jik gw;wpa mtjhdpg;Gfs;> 

KbTfs;> ghl milit Nkk;gLj;Jtjw;fhd MNyhridfs; vd;gdTk; cs;slf;fg;gl;Ls;sd. 

 ,yq;ifg; guPl;irj; jpizf;fsj;jpd; Ma;T mgptpUj;jpf; fpis %yk; tpilj;jhs; kjpg;gPl;by; 

<Lgl;l gpujk guPl;rfufs;;> Nkyjpf gpujk guPl;rfu;fs;;;> cjtpg; guPl;rfu;fs; MfpNahuhy; Kd;itf;fg;gl;l 

jfty;fs;> mtjhdpg;Gfs;> fUj;Jfs;> MNyhridfs;> kuG uPjpahd Nrhjidf; Nfhl;ghL (Classical Test 
Theory) kw;Wk; cUg;gbj; Jyq;fy; Nfhl;ghL (Item Response Theory)  vd;gtw;iwg; gad;gLj;jp guPl;rhu;j;jpfspd; 
Jyq;fy;fisg; gFg;gha;T nra;jypD}lhfg; ngwg;gl;l jfty;fs; vd;gd ,e;j kjpg;gPl;L mwpf;ifiaj; 

jahupg;gjw;F Mjhukhff; nfhs;sg;gl;Ls;sd. 

 tpdhj;jhspYs;s xt;nthU tpdhTf;Fk; tpilaspf;Fk;NghJ guPl;rhu;j;jpfs; ftdj;jpy; nfhs;s 

Ntz;ba tplaq;fs;> fw;wy; - fw;gpj;jy; gzpfs; gw;wpa fUj;Jfs;> MNyhridfs; vd;gdTk; ,e;j 

mwpf;ifapy; gFjp III ,y; mlq;fpAs;sd. gy;NtW Nju;r;rpfs;> mj;Nju;r;rp kl;lq;fis mZFtjw;fhd 

fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;fikf;Fk; tpjk; vd;gd njhlu;ghf ,e;j mwpf;ifahdJ ngupJk; 

Jiz GupAk; vd ek;Gfpd;Nwd;.

 vjpu;fhyj;jpy; njhFf;fg;gLk; kjpg;gPl;L mwpf;iffspd; gz;Gj;juj;ij Nkk;gLj;jf;$ba gad;jUk; 

fUj;Jfs;> MNyhridfs; vd;gtw;iw vq;fSf;Fr; rku;g;gpf;FkhW md;Gld; Nfl;Lf; nfhs;fpNwd;. 

 ,e;j mwpf;ifiaj; jahupg;gjw;Fj; Njitahd jfty;fis toq;fpa gpujk guPl;rfu;fs;;;> Nkyjpf 

gpujk guPl;rfu;fs;;;> cjtpg; guPl;rfu;fs;> Cf;fj;Jld; gq;fspg;G toq;fpa FO cWg;gpdu;fs;> nghWg;Gld; 

flikahw;wpa ,yq;ifg; guPl;irj; jpizf;fs mYtyu;fs;> gzpf;FOtpdu; MfpNahUf;Fk; vdJ kdkhu;e;j 

ed;wpia njuptpj;Jf; nfhs;fpd;Nwd;.  

                                                   gP. rdj; G+[pj

    guPl;ir Mizahsu; ehafk;

2020 Nk 14

Ma;T mgptpUj;jpf; fpis>

,yq;ifg; guPl;irj; jpizf;fsk;>

ngytj;ij> 
gj;juKy;y.
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MNyhrid ( gP. rdj; G+[pj 

  guPl;ir Mizahsu; ehafk;

xOq;fikg;Gk; newpg;gLj;jYk; ( fahj;jpup mNgFzNrfu

  guPl;ir Mizahsu;

  (Ma;T kw;Wk; mgptpUj;jp)

,izg;ghf;fk; ( v];.gpuztjhrd;

  gpujpg; guPl;ir Mizahsu;

ghl ,izg;ghf;fk; ( vk;. nre;jpy; tjdp
      
  gpujpg;; guPl;ir Mizahsu; 

nrt;tpjhf;fk; ( fyhepjp ury; j rpy;th

  (,urhadtpay; fw;ifg; gpupT)  

  fsdp gy;fiyf; fofk;

  
  fyhepjp vk;. V. gP. gpu~he;j

  (,urhadtpay; fw;ifg; gpupT)  

  = [atu;jdGu gy;fiyf; fofk;

Mf;ff;FO  vk;. vk;. N`thtrk;

  ,yq;if Mrpupau; Nrit

  jf;~pyh k.tp, n`huz

  v. V. Nf. vd;. ngNuuh

  ,yq;if mjpgu; Nrit

  Nkkh/fk;/khgpk tpj;ahfu k.tp, fk;g`h

  Mu;.vk;. Nf. vk;. uj;djpyf

  ,yq;if Mrpupau; Nrit (Xa;T epiy)

  gP. v];. gj;jpuz

  ,yq;if Mrpupau; Nrit

  f/ ju;kuh[ fy;Y}up

  fz;b

  Nf. V. V. NjDtf ngNuuh

  ,yq;if Mrpupau; Nrit

  nfh/ ey;yhau; fy;Y}up, nfhOk;G-13

nkhopngau;g;G (  vk;. nre;jpy; tjdp    

  gpujpg; guPl;ir Mizahsu; 

fzpdpg; gf;f tbtikg;G (  R. J~he;jpdp 

  jfty; njhlu;ghly; njhopy; El;g cjtpahsu;

Kfg;G ml;il tbtikg;G (  Mu;. vk;. epYGy; n~`hd; aruj;d

  fzpdpj; juTg; gjpthsu; 
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      cs;slf;fk;        
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   2'1'5   tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; njupit Nkw;nfhz;l tpjk; 

    (rjtPjj;jpy;)   21 

   2'1'6   tpdhj;jhs; I ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd 

mtjhdpg;GfSk;> KbTfSk; MNyhridfSk;. 22 

  2'2 tpdhj;jhs; II ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk;   
        2'2'1 tpdhj;jhs; II  ,d; fl;likg;G  26

   2'2'2 tpdhj;jhs; II  ,y; tpdhf;fs; njupTnra;ag;gl;Ls;s tpjKk; tpdhf;fspd; 
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   2'2'3 tpdhj;jhs; II  - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;>
    tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs;> KbTfs; kw;Wk; 

    MNyhridfs; 
27
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gFjp I    

1 ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

 1.1 ghlf; Fwpf;Nfhs;fs;
 
 

,f;fw;ifnewpiag; gapYtjhy; khztu;>

* ,aw;ifj; Njhw;wg;ghLfis tpQ;Qhd g+u;tkhf tpsf;Fk; ngsjpf mj;jpthuj;ijf; 

fpufpj;Jf; nfhs;tjw;F Njitahd ,urhadtpaypd; mbg;gil vz;zf;fUf;fis 

tpsq;fpf; nfhs;tu;.

* rlg;nghUl;fspd; fl;likg;Gfs;> rlg;nghUl;fspy; Vw;gLk; khw;wq;fs; vd;gtw;iw 

tpsq;fpf; nfhs;tjw;Fk;> vjpu;fhyj;jpy; ,urhadtpaiy Nkd;NkYk; fw;ftpUf;Fk; 

khztu;fs; jkf;F mtrpakhd mbg;giliaj; jahu;nra;J nfhs;tjw;Fk; KbAkhd 

tifapy; ,urhadtpaypd; gpujhd vz;zf;fUf;fs;> xd;WgLj;jg;gl;l fUg;nghUs;fs;> 

Nfhyq;fs; mlq;fyhf KOikahd ,urhadtpay; ghl tuk;G gw;wpa tpsf;fj;ij 

ngWtu;.

* Neub mDgtq;fs; %ykhfTk; ,urhadtpaypd; tuyhw;W mgptpUj;jpia tprhuiz 

nra;tjd; %ykhfTk; tpQ;Qhdg+u;t nrad;Kiwapd; ,ay;Gfis tpsq;fpf;nfhs;tjw;Fk; 

kjpg;gspg;gjw;Fk; tpUk;Gtu;. 

* njhopy;El;g> nghUshjhu> r%f> jdpahs; mgptpUj;jpf;F nghUj;jkhf tpQ;Qhdj;ijg; 

gpuNahfpg;gjd; tiuaiwfis tpsq;fpf; nfhs;tu;.

* ,yq;ifapd; jw;Nghija #o;epiyfs; gw;wp tpN~l ftdk; nrYj;JtJld; ,aw;if 

tsq;fs; njhlu;ghd nghJthd tpsf;fj;ijg; ngw;Wf;nfhz;L mt;tsq;fisg; 

ghJfhg;gjpYk; tpQ;Qhdg+u;tkhfg; gad;gLj;JtjpYk; jq;fpAs;s gpur;rpidfSf;fhd 

ngsjpftpurhadj;Jf;Fupa mbg;gilia tpsq;fpf; nfhs;tu;.

* ,yq;if gw;wp tpN~l ftdk; nrYj;JtJld; njhopDl;g> r%f> nghUshjhu 

mgptpUj;jpf;F ,urhadtpaypd; mbg;gil vz;zf;fUf;fisg; gpuNahfpg;gjw;F 

mtrpakhd mwpT> jpwd;fisg; ngw;Wf;nfhs;tu;.

* r%fg; nghUshjhu  mgptpUj;jpf;fhfTk; ,aw;if tsq;fisg; ghJfhj;jy; kw;Wk; 

gad;gLj;Jjy; vd;gtw;Wf;fhfTk; fw;if newpapD}lhfg; ngw;Wf;nfhz;l mwpitAk; 

jpwd;fisAk; gpuNahfpg;gjpy; Mu;tj;ij tsu;j;Jf;nfhs;tu;.  
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1.2  ghl milT njhlu;ghd Gs;sptpguj; jfty;fs;  
 

    1.2.1 ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if  

 

nkhop%yk; ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;fsk; 49810 13306 63116

jkpo; 8728 1705 10433

Mq;fpyk; 2362 611 2973

nkhj;jk; 60900 15622 76522

          ml;ltiz 1  

 1.2.2  guPl;rhu;j;jpfspdhy; juq;fs; ngwg;gl;Ls;s tpjk;

      

 juk;
ghlrhiyg; 

guPl;rhu;j;jpfs;
jdpg;gl;l guPl;rhu;j;jpfs;

nkhj;jk; rjtPjk;

vz;zpf;if rjtPjk; vz;zpf;if rjtPjk;

A 3087 5.07 892 5.71 3979 5.20

B 5623 9.23 1661 10.63 7284 9.52

C 12895 21.17 3622 23.19 16517 21.58

S 20268 33.28 4892 31.31 25160 32.88

F 19027 31.24 4555 29.16 23582 30.82

nkhj;jk; 60900 100.00 15622 100.00 76522 100.00

 ml;ltiz 2  
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1.2.3  Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; guPl;rhu;j;jpfs; juq;fs; ngw;Ws;s tpjk;; - 

khtl;l mbg;gilapy; 

ml;ltiz 3   

khtl;lk;

N
j
h
w
;w
pN
a
h
u
pd
;

v
z
;z
pf
;i
f

mjp rpwe;j

rpj;jp (A) 
ngw;wtu; 

tpNrl

jpwikr; 

rpj;jp (B) 
ngw;wtu;

jpwikr;

rpj;jp (C) 
ngw;wtu;

rhjhuz

rpj;jp (S) 
ngw;wtu;

rpj;jp 
^A+B+C+S&
ngw;wtu;

rpj;jp

milahNjhu;          
(F)                  

v
z
;z
pf
;i
f

]

v
z
;z
pf
;i
f

]

v
z
;z
pf
;i
f

]

v
z
;z
pf
;i
f

]

v
z
;z
pf
;i
f

]

v
z
;z
pf
;i
f

]

1.  nfhOk;G 5204 417 8.01 594 11.41 1156 22.21 1626 31.25 3793 72.89 1411 27.11

2.  fk;g`h 3112 131 4.21 235 7.55 594 19.09 1004 32.26 1964 63.11 1148 36.89

3.  fSj;Jiw 1830 51 2.79 123 6.72 300 16.39 563 30.77 1037 56.67 793 43.33

4.  fz;b 2608 107 4.10 152 5.83 513 19.67 906 34.74 1678 64.34 930 35.66

5.  khj;jis 628 13 2.07 46 7.32 97 15.45 194 30.89 350 55.73 278 44.27

6.  Etnuypah 781 20 2.56 41 5.25 131 16.77 209 26.76 401 51.34 380 48.66

7.  fhyp 2577 95 3.69 149 5.78 475 18.43 903 35.04 1622 62.94 955 37.06

8.  khj;jiw 1842 67 3.64 125 6.79 333 18.08 619 33.60 1144 62.11 698 37.89

9.  mk;ghe;Njhl;il 1267 37 2.92 63 4.97 210 16.57 481 37.96 791 62.43 476 37.57

10.  aho;g;ghzk; 1182 119 10.07 139 11.76 275 23.27 318 26.90 851 72.00 331 28.00

11.  fpspnehr;rp 177 10 5.65 10 5.65 30 16.95 53 29.94 103 58.19 74 41.81

12.  kd;dhu; 154 3 1.95 16 10.39 29 18.83 51 33.12 99 64.29 55 35.71

13.  tTdpah 231 7 3.03 21 9.09 44 19.05 79 34.20 151 65.37 80 34.63

14.  Ky;iyj;jPT 140 4 2.86 7 5.00 42 30.00 42 30.00 95 67.86 45 32.14

15.  kl;lf;fsg;G 688 26 3.78 84 12.21 125 18.17 227 32.99 462 67.15 226 32.85

16.  mk;ghiw 1111 28 2.52 46 4.14 137 12.33 372 33.48 583 52.48 528 47.52

17.  jpUNfhzkiy 446 22 4.93 34 7.62 81 18.16 147 32.96 284 63.68 162 36.32

18.  FUehfy; 2634 91 3.45 156 5.92 428 16.25 852 32.35 1527 57.97 1107 42.03

19.  Gj;jsk; 983 34 3.46 68 6.92 195 19.84 311 31.64 608 61.85 375 38.15

20.  mDuhjGuk; 1152 24 2.08 48 4.17 130 11.28 369 32.03 571 49.57 581 50.43

21.  nghyd;dWit 461 4 0.87 10 2.17 47 10.20 141 30.59 202 43.82 259 56.18

22.  gJis 1326 42 3.17 88 6.64 228 17.19 450 33.94 808 60.94 518 39.06

23.  nkhduhfiy 537 6 1.12 19 3.54 79 14.71 168 31.28 272 50.65 265 49.35

24.  ,uj;jpdGup 1626 59 3.63 121 7.44 283 17.40 539 33.15 1002 61.62 624 38.38

25.  Nffhiy 1470 30 2.04 71 4.83 195 13.27 504 34.29 800 54.42 670 45.58

ehL KOtJk; 34167 1447 100.00 2466 100.00 6157 100.00 11128 100.00 21198 100.00 12969 100.00
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1.2.4 tFg;ghapil mbg;gilapy; Gs;spfs; ngwg;gl;Ls;s tpjk;

 

tFg;ghapil kPbwd; kPbwd; rjtPjk; jpus; kPbwd;
jpus; kPbwd; 

rjtPjk;

91 - 100 24 0.03 76522 100.00%

81 - 90 1316 1.72 76498 99.97%

71 - 80 5142 6.72 75182 98.25%

61 - 70 8571 11.20 70040 91.53%

51 - 60 11450 14.96 61469 80.33%

41 - 50 14945 19.53 50019 65.37%

31 - 40 16044 20.97 35074 45.84%

21 - 30 13130 17.16 19030 24.87%

11-20 5727 7.48 5900 7.71%

01 - 10 172 0.22 173 0.23%

00 - 00 1 0.00 1 0.00%
 

NkNyAs;s ml;ltizapypUe;J vt;thW jftiy kPsg;ngwyhk; vd;gij gpd;tUk; cjhuzk; 

njspTgLj;Jfpd;wJ.

,e;j ghlj;jpw;fhf 21 - 30 vd;w tPr;rpDs; Gs;spfisg; ngw;w guPl;rhu;j;jpfspd; vz;zpf;if 13130 
MFk;. mjd; rjtPjk; 17.16% MFk;. 30 my;yJ mijtplf; Fiwthfg; Gs;spfisg; ngw;wtu;fspd; 

vz;zpf;if 19030 MtNjhL mJ 24.87% MFk;. 

ml;ltiz 4
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1.3  ghl milT gw;wpa gFg;gha;T 
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2 , 3 rupahdit

1 , 5 rupahdit

1 , 4 rupahdit

2 ,3 , 5 rupahdit

3 , 4 rupahdit
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1.3.2  tpdhj;jhs; II  ,y; tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;

  

1.3.3  tpdhj;jhs; II ,y; Gs;spfs; ngwg;gl;Ls;s tpjk;
 
  

1 - 4 tiuapyhd tpdhf;fs; fl;lha tpdhf;fshf 

cs;s NghjpYk; rpW vz;zpf;ifahNdhu; mjw;F 

Jyq;fiyf; fhl;ltpy;iy. 1 Mk; tpdhtpw;F 

98% khNdhu; Jyq;fiyf; fhl;bAs;sdu;

B, C Mfpa gFjpfspy; 5 njhlf;fk; 10 tiuapyhd 

tpdhf;fspy;  mNefkhNdhu; 9 Mk; tpdhitNa 

njupTnra;Js;sdu;. mjd; rjtPjk; 80% MFk;;. 

8, 10 Mfpa tpdhf;fisNa Fiwe;jsthNdhu; 

njupTnra;Js;sdu;. mtw;iwj; njupT nra;j 

rjtPjq;fs; KiwNa 40%, 54%  MFk;.

tiuG 2 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

tpdh ,yf;fk;

f.ngh.j. (c.ju)g; guPl;ir - 2017

02 - ,urhadtpay; - tpdhj;jhs; ˚˚ 

tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;

r
j
t
Pj
k

0

40

20

60

90

10

50

80

30

70

100

86421 9753 10

cjhuzkhf> ,q;F 1 

MtJ tpdhtpw;;fhf 

xJf;fg;gl;Ls;s Gs;spfs; 

100  MFk;. mg;Gs;spfspy; 

76% - 100% Mapilapy; 

Gs;spfs; ngw;w 

guPl;rhu;j;jpfs; rjtPjk; 9% 

MFk;. mNj Nghd;W 

00% - 25% Mapilapy; 

Gs;sp ngw;Nwhu; rjtPjk; 

20% MFk;.

tiuG 3 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

0

40

20

60

90

10

50

80
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70

100

f.ngh.j. (c.ju)g; guPl;ir - 2017

02 - ,urhadtpay; - tpdhj;jhs; ˚˚ 

tpdhf;fSf;F Gs;spfs; ngwg;gl;Ls;s tpjk; ^tFg;ghapilf;F Vw;g&    

r
j
t
Pj
k
;

Gs;sp

Mapil

tpdh ,yf;fk;

86421 9753 10
gFjp A gFjp B gFjp C

gFjp A gFjp B gFjp C
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1.3.4  tpdhj;jhs; II  ,d; milT
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gFjp II    

2 tpdhf;fSk; mtw;wpw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk;

 2.1 tpdhj;jhs; I  ck; mjw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd jfty;fSk; 

       
  2.1.1   tpdhj;jhs; I ,d; fl;likg;G

   

Neuk; : 02 kzpj;jpahyk;          nkhj;jg; Gs;spfs; : 100

 

 * 5 njupTfisf; nfhz;l 50 gy;Nju;T tpdhf;fs;. xt;nthU tpdhtpYk; toq;fg;gl;Ls;s 

  (1), (2), (3), (4), (5) vd;Dk; njupTfspy; rupahd my;yJ kpfg; nghUj;jkhdijj; 

  Nju;e;njLf;f Ntz;Lk;.

 * vy;yh tpdhf;fSf;Fk; tpil vOj Ntz;Lk;.  
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2.1.2  tpdhj;jhs; I
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*  *  *
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2.1.3 tpdhj;jhs; I ,w;F vjpu;ghu;f;fg;gl;l tpilfSk; Gs;sp toq;Fk; jpl;lKk;

  
 tpdh tpil tpdh tpil  
 ,yf;fk;   ,yf;fk;

      01. ..... ..... 26. .......... 

 02. .......... 27. ..........  

 03. .......... 28. ..........  

  04. .......... 29. ..........  

 05. .......... 30. ..........  

 06. .......... 31. ..........  

 07. .......... 32. ..........  

 08. .......... 33. ..........  

 09. .......... 34. ..........  

 10. .......... 35. .......... 

 11. .......... 36. ..........

 12. .......... 37. ..........

 13. .......... 38. ..........

 14. .......... 39. ..........

 15. ..........  40. ..........

 16. .......... 41. ..........

 17. .......... 42. ..........

 18. .......... 43. ..........

 19. .......... 44. ..........

 20. ..........  45. ..........

 21. ..........  46. ..........

 22. ..........  47. ..........

 23. ..........  48. ..........

 24. ..........  49. ..........

 25. ..........  50. ..........

           1     

         3, 4 

5

5

2

      2 , 3 , 5 

4

4

2

3

3

2

2

2

          1, 4  

2

1

2

3

2

4

1

1

5

1

4

2

4

3

4

5

2

4

5

3

4

5

5

4

1, 5

5

3

1

3

2 , 3

3

3

1

4

vy;yhk;

   rupahd xU tpilf;F 02 Gs;sp tPjk; nkhj;jg; Gs;spfs; 100
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2.1.4 tpdhj;jhs; I ,w;F tpilaspj;j tpjk; gw;wpa mtjhdpg;Gfs; (ghlg;gug;Gfs; uPjpahf)
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ghlg;gug;G

,yFjd;ik $ba 

tpdhTk; mjd; 

,yFjd;ikAk; 

,yFjd;ik 

Fiwe;j 

tpdhTk; mjd; 

,yFjd;ikAk; 

nghJ ,urhadk;

ngsjpf ,urhadk;

Nrjd ,urhadk;

mNrjd ,urhadk;

ifj;njhopy; kw;Wk; #oy; ,urhadk;

04 (79%)

18 (76%)

16 (80%)

22 (71%)

40 (77%)

19 (29%)

31 (19%)

48 (28%)

36 (11%)

26 (31%)

 

,
y
F
j
d
;i
k

f.ngh.j. (c.ju)g; guPl;ir - 2017

02  -  ,urhadtpay;  - tpdhj;jhs;  ˚

xt;nthU ghlg;gug;gpw;Fkhd ,yFjd;ik   

ghlg;gug;G

ifj;njhopy; 

kw;Wk; #oy; 

,urhadk; 

  nghJ  

 ,urhadk

 mNrjd      

,urhadk;

ngsjpf 

,urhadk;

  Nrjd       

 ,urhadk;

49%
54%

59% 60%
54%

    ngsjpf ,urhadtpaiyj; jtpu Vida ehd;F ghlg;gug;Gfspy; Nrjd ,urhadk;, ifj;njhopy; kw;Wk; 

Roy; ,urhadk; Mfpa ghlg;gug;Gfspd; ,yFjd;ikfs; rkkhf mikJs;sNjhL nghJ  ,urhadk;, 

mNrjd ,urhadk; Mfpa ghlg;gug;Gfspd; ,yFjd;ikfs; mz;zsthf rkkhf fhzg;gLfpd;wJ.
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2.1.5  tpdhj;jhs; I ,y; xt;nthU tpdhTf;Fk; guPl;rhu;j;jpfs; njupit Nkw;nfhz;l tpjk; (rjtPjj;jpy;) 

tpdh

,yf;fk;

rupahd

njupT

xt;nthU njupitAk; njupTnra;j khztu;; rjtPjk;

1 2 3 4 5 Missing 
1 1 70.4% 4.0% 20.9% 3.6% 1.1% 0.0%
2 3 , 4 11.1% 5.2% 16.3% 60.2% 7.1% 0.1%
3 5 3.6% 10.7% 15.1% 4.8% 65.4% 0.4%
4 5 1.6% 12.3% 4.4% 3.1% 78.7% 0.0%
5 2 4.7% 57.8% 13.4% 13.1% 11.0% 0.0%
6 2, 3 , 5 6.0% 24.6% 16.4% 18.4% 33.9% 0.7%
7 4 16.3% 9.2% 8.4% 57.5% 8.5% 0.1%
8 4 13.9% 9.4% 11.0% 54.1% 11.4% 0.2%
9 2 21.8% 54.7% 13.8% 4.7% 5.0% 0.0%

10 3 6.8% 10.0% 69.6% 8.9% 4.6% 0.1%
11 3 13.8% 8.4% 61.8% 9.8% 5.8% 0.4%
12 2 12.3% 48.1% 17.0% 13.5% 8.1% 1.0%
13 2 4.3% 40.8% 30.6% 14.7 9.3% 0.3%
14 2 9.3% 49.8% 9.8% 15.6 15.2% 0.3%
15 1 , 4 28.5% 26.5% 15.1% 23.0% 5.8% 1.1%
16 2 10.5% 79.7% 3.4% 2.3% 4.1% 0.0%
17 1 49.5% 4.2% 13.2% 27.4% 5.6% 0.1%
18 2 3.5% 76.3% 10.7% 4.6% 4.8% 0.1%
19 3 8.9% 23.5% 28.6% 30.6% 7.1% 1.3%
20 2 9.2% 67.4% 10.0% 4.5% 8.7% 0.2%
21 4 10.1% 10.5% 17.0% 49.1% 12.9% 0.4%
22 1 70.6% 4.8% 4.7% 13.5% 6.3% 0.1%
23 1 51.9% 10.9% 6.1% 8.2% 22.7% 0.2%
24 5 22.5% 8.8% 11.0% 12.3% 45.3% 0.1%
25 1 57.7% 8.1% 12.1% 12.1% 9.7% 0.3%
26 4 23.4% 12.9% 26.8% 31.3% 5.3% 0.3%
27 2 8.4% 52.7% 11.9% 20.4% 6.3% 0.3%
28 4 5.2% 14.3% 11.2% 62.7% 6.6% 0.0%
29 3 8.4% 5.7% 53.9% 15.1% 16.8% 0.1%
30 4 6.6% 17.1% 13.2% 40.8% 21.8% 0.5%
31 5 19.7% 19.5% 20.3% 20.5% 19.3% 0.7%
32 2 18.7% 57.0% 5.3% 4.3% 14.5% 0.2%
33 4 19.5% 2.1% 4.6% 50.2% 23.4% 0.2%
34 5 5.3% 14.6% 16.2% 7.2% 55.9% 0.8%
35 3 5.7% 10.3% 51.7% 5.8% 26.2% 0.3%
36 4 24.1% 23.1% 8.1% 11.0% 33.3% 0.4%
37 5 6.5% 9.2% 15.3% 10.7% 57.4% 0.9%
38 5 4.8% 7.9% 40.1% 21.8% 24.6% 0.8%
39 4 6.1% 5.7% 11.1% 41.7% 35.1% 0.3%
40 1 , 5 42.2% 7.9% 4.7% 9.8% 34.7% 0.7%
41 5 18.8% 9.6% 10.8% 27.1% 33.6% 0.1%
42 3 21.6% 8.5% 42.3% 10.0% 17.4% 0.2%
43 1 59.6% 7.3% 18.4% 7.8% 6.6% 0.3%
44 3 6.2% 12.9% 58.2% 9.1% 13.5% 0.1%
45 2 , 3 16.7% 54.3% 9.5% 14.2% 5.1% 0.2%
46 3 22.2% 10.4% 26.4% 18.4% 22.4% 0.2%
47 3 25.8% 11.1% 55.4% 4.4% 3.1% 0.2%
48 1 28.1% 25.7% 19.4% 13.7% 12.9% 0.2%
49 4 5.8% 19.5% 14.0% 43.1% 17.4% 0.2%
50 vy;yhk; 55.8% 24.6% 8.9% 6.6% 3.8% 0.3%

* xt;nthU tpdhTf;Fk; cupa rupahd njupit Nkw;nfhz;l khztu; rjtPjk; epow;wg;gl;Ls;sJ.

* tpdhtpw;F tpil njupT nra;ahj my;yJ xd;wpw;F Nkw;gl;l njupTfis njupT nra;j khztu;fspd; 

rjtPjk; jtwpa (Missing)  vdf; fhl;lg;gl;Ls;sJ. 
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2.1.6 tpdhj;jhs; ˚ ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk; 

Kjy; 30 tpdhf;fSs; 2 tpdhf;fSf;F (19, 26) rupahf tpilaspj;Njhu;  

rjtPjk;  40% ,Yk; FiwthFk;. 31 - 40 tiuahd tpdhf;fSs; 3 tpdhf;fSf;F (31, 36, 
38) rupahf tpilaspj;Njhu; rjtPjk; 40% my;yJ mjw;F FiwthFk;. 41 - 50 tiuapyhd 
tpdhf;fSs; 3 tpdhf;fSf;F (41, 46, 48) rupahf tpilaspj;Njhu; rjtPjk; 40% ,Yk; 

FiwthFk;.                                                                                                                                              

 rupahf tpilaspj;Njhu; rjtPjk; 40% my;yJ mjpYk; Fiwe;j kl;lj;jpy; cs;s tpdh 

,yf;fq;fSk; mjw;Fupa ghlg;gug;GfSk; fPNo  ml;ltizapy; fhl;lg;gl;Ls;sd.

ghlg;gug;G

nkhj;j

tpdhf;fspd;

vz;zpf;if

,yFjd;ik 40% my;yJ mjpYk; 

FiwT

tpdh vz;fs;
tpdh 

vz;zpf;if

ngsjpf ,urhadk; 18 31, 38, 46 03
nghJ ,urhadk; 10 19, 41 02
Nrjd ,urhadk; 11 48 01
ifj;njhopy;> #oy; ,urhadk; 05 26 01
mNrjd ,urhadk; 06 36 01

,urhadtpay; ghlg;gug;Gf;Fupa gpur;rpidfisj; jPu;f;Fk; NghJ mjw;Fupa Nfhl;ghLfs;;, vz;zf;fUf;fs; 

Mfpatw;wpw;F Nkyjpfkhf ju;f;f uPjPahf rpe;jpj;J gpur;rpidfisj; jPu;j;jy; kw;Wk; epidtpypUj;jpa  

tplaq;fiis kPz;Lk; Qhgfg;gLj;jpf;nfhs;sy; vd;gdTk; Kf;fpakhFk;. mNj Nghd;W myFfisg; 

gad;gLj;jy;, ngWkhdq;fSld;  Njitahd ];jhdq;fspy; Neu;;, kiw FwpaPLfis rupahf ,Ljy;, 
rupahd fzpjr; nra;iffisg; gad;gLj;jy;;, gPrkhdj;jpw;F Vw;g rkg;gLj;jpa ,urhadr; rkd;ghLfis  
vOJjy; vd;gdTk; Kf;fpakhditahFk;. Mifahy; fw;wy; - fw;gpj;jy; nrad;Kiwapd; NghJ 

khztu;fsplk; ,t; tifahd jpwd;fis tpUj;jp nra;tJ Kf;fpakhdjhFk;.

 ●   9 MtJ tpdhtpw;F rupahd njupT (2) Ij; njupT nra;Njhu; 54.7% Mtu;. MapDk; (1) Mk; 

njupit rupahdnjd vz;zp mjidj; njupT nra;Njhu; 21.8% ,du; Mtu;. 'gypj fUNtw;wk; = 
fUNtw;wk; - jpiuaPl;L tpisT" vd;gjhy; tYtsT ,yj;jpud; czUk; gypj fUNtw;wk; +3 I tplf; 
Fiwthdjhf ,Uj;jy; Ntz;Lk;.   

 ●   13 MtJ tpdhtpw;F rupahd tpilia 40.8% MNdhu; njupT nra;jpUe;jdu;. Mdhy; 30.6% 

,du; (3) MtJ njupit rupnad njupT nra;Js;sdu;. ,J gpioahd tpilahf ,Ue;j NghjpYk; 

mJ rupahdJ vd ngUksthNdhu; njupT nra;Js;sikf;fhd fhuzk; tpdhtpy; Fwpg;gplg;gl;Ls;s 

'cau; ntg;gepiyapYk; mNj mKf;fj;jpYk; Rakhf eilngwhJ" vd;w thf;fpaj;jpy; ftdk; 

nrYj;jhikahFk;. mwpKiw mwpitf; nfhz;L khj;jpuk; tpiliaj; Njlhky; rupahf tpdhit 

thrpj;J mjw;Nfw;g tpilaspg;gJ Kf;fpakhFk;.   
●   15 k; tpdhtpw;F ,U rupahd tpilfs; jug;gl;Ls;sNjhL mtw;wpd; ,yFjd;ikfs; 28.5%, 23% 

vd;wthW mike;Js;sJ. MapDk; gpioahd njupthd (2) I 26.5% khNdhu; njupT nra;Js;sdu;. 

jhq;fw;fiury; njhlu;ghd Nfhl;ghLfSf;fika mjid gpd;tUkhW tpsf;fyhk;.

nkd;dkpykhf HA ,idAk; td;%ykhf BOH ,idAk; fUJk; NghJ, 
 



- 23 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

                 
   HA   +   BOH                

Muk;g %y;       C1V1     C2V2               mol

rkepiyapy; %y; (C1V1  -  C2V2)                    C2V2              mol
jhq;fy; njhFjpahifahy; nkd;dkpyk; mjd; cg;ghf khj;jpuk; Clfj;jpy; fhzg;gLk;. 

 [mkpyk;]pH = pka + log10

[cg;G]

 [C1V1- C2V2]
pH = pka + log

[C2V2]

 [C1V1- C2V2]
[C2V2]� = 10 my;yJ 1/10 MftpUj;jy; Ntz;Lk;.

●  17 MtJ tpdhtpw;fhd rupahd njupT (1) MtNjhL mjid 49.5% MNdhu; njupT nra;Js;sdu;. 

MapDk; (4) MtJ njupit 27.4% MNdhu; rupnad fUjpAs;sdu;. g+r;rpa tupir jhf;fnkhd;wpy; 

nrwpit khw;wpdhYk; mjd; jhf;f tPjk; khWglhJ. 
 
●  19 k; tpdhtpw;F rupahd tpilia 28.6% MNdhu; njupT nra;Js;sNjhL (4) MtJ 

njupit 30.6% MNdhu; njupT nra;Js;sdu;. ,q;F gpioahd njuptpd; kPJ mNefkhNdhupd; 

ftdk; nrYj;jg;gl;likf;fhd fhuzk;, 1mgdm-3 = 1ppm vd kpfTk; Ijhd ePu;f; fiurYf;F 

khj;jpuNk gpuNahfpf;fg;gLk; vd;gij khztu;fspy; mNefkhNdhu; mwpe;jpUf;fhik MFk;. ,J xU 

thAj;njhFjpahFk;. ,t;thwhd njhFjpf;F 1ppm=gpd;dk;×106 
vd gpuNahfpg;gjd; %yk; rupahd 

tpiliag; ngw;Wf;nfhs;s KbAk;.

●  24 MtJ tpdhtpw;fhd rupahd njupT (5) Mf miktNjhL mjid 45.3% MNdhu; 

njupTnra;Js;sdu;. MapDk; (1) MtJ njupit 22.5% MNdhu; njupTnra;Js;sdu;. ,t;tpdhtpy; 

jhf;fpapd; %ykhf cUthf;fg;gLk; ,yj;jpud; ehbahdJ kpfTk; ,yj;jpud; nrwpt+l;lg;gl;l ngd;rPd; 

jhdj;ij jhf;Fk; vd;gij khztu;fs; fUj;jpw; nfhs;sy; Ntz;Lk;.

 

●  26 MtJ tpdhtpw;fhd rupahd njupT (4) MtNjhL mjid 31.3% MNdhu; njupT nra;Js;sdu;. 

MapDk; (1), (3) Mfpa njupTfis KiwNa 23.4%, 26.8% MNdhu; njupT nra;Js;sdu;. ,jw;fhd 

fhuzk; XNrhd; gil eyptiljy; njhlu;ghd mbg;gil tplaq;fis tpsq;fpf;nfhs;shik MFk;. 

FNshNuhGNshNuh fhgd;fspdhy; (CFC)  cUthf;fg;gLk; Cl●
 %yk; XNrhd; gil eyptilAk;. ,r; 

nrad;Kiwapy; CFC kiwKfkhf gq;Nfw;Fk;. HFC %yk; XNrhd; gil eyptiljy; Xg;gPl;lstpy; 

FiwthFk;. tpdhtpw;F Vw;wthW tpilfshf jug;gl;Ls;s thf;fpaq;fis ed;F thrpj;J tpilfis 

ngWtjw;F khztu;fs; Kaw;rpf;f Ntz;Lk;. 
 

. .. 

BA  +  H2O
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●  31 MtJ tpdhtpw;F rupahd tpilahf njupT (5) mikfpwJ. MapDk; kw;iwa njupTfis 

njupTnra;Njhu; rkmstpy; fhzg;gLfpd;wdu;.

ntg;gepiyia mjpfupf;Fk; NghJ rkepiyg;Gs;sp tpistpd; jpirapy; efu;e;Js;sJ. MfNt Kw;jhf;fk; 

mfntg;gj;jhf;fkhFk;. T1 ,Yk; ghu;f;f T2  ,y; rkepiy khwpyp mjpfkhFk;. mfntg;gj;jhf;fj;jpy; 

ntg;gepiyiaf; $l;Lk; NghJ ΔG kiwngWkhdj;ijg; ngWtjw;F ve;jpug;gp khw;wk; (ΔS) 
Neu;g;ngWkhdkhf ,Uj;jy; Ntz;Lk;. 

●  36 MtJ tpdhtpw;fhd rupahd njupthd (4) I 11% Mdtu;fs; khj;jpuNk njupT nra;Js;sdu;.

 Ijurd; (H), GNshupd; (F) Mfpatw;wpilNa GNshupdpd; kpd;ndjpu;j;jd;ik Ijuridtpl mjpfkhFk;. 

MfNt Nkw;gb ,U %yf;$Wfspy; N mZtpd; gf;fkhf mjpf ,yj;jpud;fs; ftug;gl;bUg;gJ NH3 
%yf;$wpyhFk;. ,J NH3 ,y; gpizg;Gr; Nrhbfspd; js;S;if NF3 ,Yk; ghu;f;f mjpfkhf ,Ug;gjw;F 

fhuzkhf mikfpd;wJ. Mifahy; 

<

HNH Nfhzk; 

<

FNF Nfhzj;ijtpl ngupajhFk;.

< <

< <
H

H
H F

F
F

.
 
.

 N .
 
.

 N

NH3 ,d; tpisAs; tpiria tpl NF3 ,d; tpisAs; tpir FiwthFk;.< <

(,U KidTf; ftu;r;rptpir    )

   jhf;fp tpisnghUs;

H
H

H

.
 
.

 N
F

F
F

.
 
.

 N

●  39 MtJ tpdhtpw;fhd rupahd njupT (4) Mf ,Ug;gNjhL mjid 41.7% MNdhu; njupT 

nra;Js;sdu;. ,g; gpur;rpidapy; (a) kw;Wk; (d) khj;jpuk; cz;ikahdit. Mdhy; 35% Mdtu;fs; 

(5) Mk; njupit njupT nra;Js;sdu;. khztu;fs; ngd;rPd; kw;Wk; xU gpujpaPl;L ngd;rPd;fspy; 

fhzg;gLk; fl;likg;G uPjpahd rkkhd, rkdw;w ,ay;Gfis ed;F tpsq;fpf;nfhs;s Ntz;Lk;. 



- 25 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

●  41 MtJ tpdhtpw;fhd rupahd njupT (5) Mf ,Ug;gNjhL mjid 33.6% MNdhu; njupT 

nra;Js;sdu;. MapDk; (4) MtJ njupit 27% MNdhu; njupT nra;Js;sdu;. ,J vspa gpur;rpidahf 

,Ug;gpDk; tpdhtpYs;s rfy nrhw;fspdJk; fUj;ij tpsq;fpf;nfhs;s Ntz;Lk;. cjhuzkhf ,g; 

gpur;rpidapy; Fwpg;gplg;gl;Ls;s "cWjpahd gupTf;fl;likg;G" vd;gij ed;F fpufpj;Jf; nfhs;s 

Ntz;Lk;. 

●  42 MtJ tpdhtpw;fhd rupahd njupT (3) MtNjhL mjid 42.3% MNdhu; njupT nra;Js;sdu;. 

MapDk; (1) MtJ njupit 21.6% MNdhu; njupT nra;Js;sdu;.  mkpy H If; nfhz;l Nrjd 

Nru;itfspd; Kd;dpiyapy; fpwpf;dhl; Nrhjidg; nghUisj; jahupf;f ,ayhJ vd khztu;fs; 

tpsq;fpf;nfhs;shikNa ,jw;fhd fhuzkhf ,Uf;ff; $Lk;.

 
●  46 MtJ tpdhtpy; rf;jp khWghl;bw;F Vw;g xl;Lnkhj;j ve;jpug;gp khWgLk; tpjk; tpdtg;gl;Ls;sJ. 

,q;F njhFjp kw;Wk; R+oy; ,ilNa ,lk;ngWk; rf;jp gupkhw;wj;jpd; fhuzkhf vOe;jkhd jd;ikapy; 

Vw;gLk; khw;wj;ij ,dq;fhz KbahJs;sJ. Mifahy; ,t; vz;zf;fU njhlu;ghf khztu;fspd; 

$ba ftdk; nrYj;jg;gl Ntz;Lk;.

 

● 48 MtJ tpdhtpw;Fupa rupahd njupT (1) MtNjhL mjid 28.1% MNdhu; njupTnra;Js;sdu;. 

MapDk; (2) MtJ njupit 25.7% MNdhu; njupT nra;Js;sdu;. ,q;F (1) Mk; (2) Mk; njupTfis  

rupnad njupTnra;j guPl;rhu;j;jpfspd; rjtPjj;jpd; $l;Lj;njhif 50% ,Yk; mjpfkhFk;. ,jpypUe;J 

Kjyhk;, ,uz;lhk; $w;Wf;fs; rupahdit vd mNefkhNdhu; mwpe;Js;s NghjpYk; mt;tpU 

$w;Wf;fSf;fpilapyhd njhlu;ig ,dq;fhzKbahikapdhNyNa ,t;tpdhtpd; ,yFjd;ik 

Fiwe;Js;sJ vd Gydhfpd;wJ. 

 

31  njhlf;fk; 50 tiuahd tpdhf;fSf;F tpilaspf;Fk; NghJ gFg;ghAk; jpwDk; njhFj;jwpAk; 

jpwDk; ed;F gad;gLj;jg;gl Ntz;Lk;. tpdhf;fis ed;F thrpj;J cupa ghl tplaq;fis rupahf 

tpsq;fpf;nfhz;L tpilfisg; ngw fbdkhaikAk; re;ju;g;gq;fspy; ju;f;f uPjpahf rpe;jpf;fhJ 

gpioahd njupTfis njupT nra;tjhy; khztu;fspd; milT kl;lk; Fiwfpd;wJ.

gy;Nju;T tpdhf;fSf;F tpilaspf;Fk; NghJ guPl;rhu;j;jpfspdhy; Nkw;nfhs;sg;gLk; nghJthd 

FiwghLfs; rpy fPNo jug;gl;Ls;sd. 

1. mbg;gil vz;zf;fUf;fis rupahf tpsq;fpf;nfhs;shik.

2. tpdhit KOikahf thrpf;fhJ tpilia njupT nra;fpd;wik.

3. gy;Nju;T tpdhf;fSf;F tpilaspf;Fk; tpjk; gw;wpa Kd; mDgtk;, Kd;dwpT ,y;yhik. 

4. Neu Kfhikj;Jtj;ijg; gpd;gw;whJ tpdhf;fspy; jq;fpapUf;fpd;wik.

 

Nkw;$wg;gl;l FiwghLfis eptu;j;jp nra;J nfhs;tjd; %yk; ,t; tpdhj;jhs;fSf;F kpf ntw;wpfukhf 

tpilaspf;f KbAk;.
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2.2   tpdhj;jhs; II  ck; mjw;F tpilaspf;fg;gl;lik njhlu;ghd jfty;fSk; 

 2.2.1   tpdhj;jhs; II - fl;likg;G

Neuk; 03 kzpj;jpahyq;fs;.                         nkhj;jg; Gs;spfs; 100.

,t;tpdhj;jhs; A, B, C vd %d;W gFjpfisf; nfhz;lJ.

gFjp A − ehd;F mikg;Gf; fl;Liu tif tpdhf;fs; cs;slf;fg;gl;Ls;sd. 

vy;yh  tpdhf;fSf;Fk; tpil vOj Ntz;Lk;. xU tpdhtpd; 

rupahd tpilf;F 100 Gs;spfs; tPjk; nkhj;jk; 400 Gs;spfs;

gFjp B − %d;W fl;Liu tif tpdhf;fs; cs;slf;fg;gl;Ls;sd. ,uz;L 
tpdhf;fSf;F tpil vOj Ntz;Lk;. xU tpdhtpd; rupahd 

tpilf;F 150 Gs;spfs; tPjk; 300 Gs;spfs;

gFjp C − %d;W fl;Liu tif tpdhf;fs; cs;slf;fg;gl;Ls;sd. ,uz;L 
tpdhf;fSf;F tpil vOj Ntz;Lk;. xU tpdhtpd; rupahd 

tpilf;F 150 Gs;spfs; tPjk; 300 Gs;spfs;

tpdhj;jhs; II  ,w;fhd nkhj;jg; Gs;spfs; 1000 ÷ 10 = 100
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2.2.2. tpdhj;jhs; ˚˚ ,y; tpdhf;fs; njupTnra;ag;gl;Ls;s tpjKk; tpdhf;fspd; ,yFjd;ikAk; 
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2'2'3 tpdhj;jhs; ˚˚  - vjpu;ghu;f;fg;gl;l tpilfs;> Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy;  

 njhlu;ghd mtjhdpg;Gfs;> KbTfs; kw;Wk; MNyhridfs;.

  Ú II  Mk; tpdhj;jhs;fSf;fhd tpilaspj;jy; njhlu;ghd mtjhdpg;G tiuG 2, 3, 4.1, 4.2, 4.3 
 vd;gtw;wpd; %yk; fhl;lg;gl;Ls;sJ.

iajdh;a;j ,l=Kq lrkak'  ^,l=Kq 10&

     
+

Cl O

:
:

O ::

: F

:
:

:F: :

                          
                    
 

 ^,l=Kq 07&

  
              

      
(,l=Kq 01×8 =,l=Kq 8)

)

1(a) : ,l=Kq 55

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 1 
 

 
 
 
 
 
 
 
 
 

   

   
 
 
 
 
 

             (10 Gs;spfs;) 
               
           
 

                                               
 
 
 
 
 

Gs;spaply; Vidatw;wpy; 
jq;fpapuhJ. 

 

(07 Gs;spfs;) 

,Ujiy mk;Gf;Fwpfis fUj;jpy; 
nfhs;sNtz;lhk;. 
 
 
      (VjhtJ ,uz;L)  
      (07 Gs;spfs; x 2 = 14 Gs;spfs;) 

 

  N2 C3 O4 N5 
I VSEPR Nrhb 2 3 4 4 
II ,yj;jpud; 

Nrhbf; 
Nfj;jpufzpjk; 

NeHNfhL jsKf;Nfhzk; ehd;Kfp ehd;Kfp 

III tbtk; NeHNfhL jsKf;Nfhzk; V/Nfhzy; gpukpl; 

IV fyg;ghf;fk; sp sp2 sp3 sp3 
 

(01 Gs;spx 16 = 
16 Gs;spfs;) 

(iii)
C S O

H

H

C S O
H

H

C S O
H

H

C S O
H

H
 

 

6 2 8 
(01) (01) (01) 

0
  (04) 

NA NLP NBP 
(01) (01) (01) 

,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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jq;fpapuhJ. 

 

(07 Gs;spfs;) 

,Ujiy mk;Gf;Fwpfis fUj;jpy; 
nfhs;sNtz;lhk;. 
 
 
      (VjhtJ ,uz;L)  
      (07 Gs;spfs; x 2 = 14 Gs;spfs;) 

 

  N2 C3 O4 N5 
I VSEPR Nrhb 2 3 4 4 
II ,yj;jpud; 

Nrhbf; 
Nfj;jpufzpjk; 

NeHNfhL jsKf;Nfhzk; ehd;Kfp ehd;Kfp 

III tbtk; NeHNfhL jsKf;Nfhzk; V/Nfhzy; gpukpl; 

IV fyg;ghf;fk; sp sp2 sp3 sp3 
 

(01 Gs;spx 16 = 
16 Gs;spfs;) 

(iii)
C S O

H

H

C S O
H

H

C S O
H

H

C S O
H
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0
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tpdh ,yf;fk; - 01
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  N2 C3 O4 N5 
I VSEPR Nrhb 2 3 4 4 
II ,yj;jpud; 

Nrhbf; 
Nfj;jpufzpjk; 

NeHNfhL jsKf;Nfhzk; ehd;Kfp ehd;Kfp 

III tbtk; NeHNfhL jsKf;Nfhzk; V/Nfhzy; gpukpl; 

IV fyg;ghf;fk; sp sp2 sp3 sp3 
 

(01 Gs;spx 16 = 
16 Gs;spfs;) 

-  sp      sp2 

        sp3             sp3 

     sp3                                            1s 

sp2           sp2  OR  2p 
               (01 Gs;sp x 8 = 08 Gs;spfs;) 

 

cg - XL jpirtpw; 
rf;jpr; 
nrhl;nlz; (l) 

fhe;j rf;jpr; 
nrhl;nlz;fs; (ml) 

xt;nthU cgXl;bYKs;s 
Mff; $ba ,yj;jpud; 
vz;zpf;if 

3s / s 0 0 2 

3p / p 1 -1, 0, +1 6 

3d / d 2 -2, -1, 0, +1, +2 10 

 
(01 Gs;sp x 12 = 12 Gs;spfs;) 

Sp2  OR  2p

/ s
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,yz;ld; fiyT tpirfs 

,UKidT-,UKidT + ,yz;ld; fiyT tpirfs; 

           mad;-,UKidT+ Ijurd; gpizg;G 
(01 Gs;sp x 5 = 05 Gs;spfs;) 

 

cz;ik               (05) 
n-butane ck; propane ck; ,UKidthf;fk; mw;wd my;yJ n-butane kw;Wk; propane Kidtw;w %yf;$Wfs;  (02) 
,yz;ld; fiyT tpirfs; ,q;F nraw;gLfpd;wd         (02) 
Vndd;why; n-butane gUkd; my;yJ %yHjpzptpy; propane ,Yk; caHthdJ       (02) 
propane %yf;$Wfs; ,ilNa fhzg;gLtjpYk; ghHf;f n-butane %yf;$Wfs; ,ilNa ,yz;ld; fiyT tpirfs; 
caHT              (02) 
MfNt> nfhjpepiy   C4H10   >   C3H8 
 

K2CO3              Na2CO3          Li2CO3        (05) 

           NO2
+                NOCl                NH3              NF3   (05) 

CO2      HCN    COCl2     CH3Cl   (05) 

    
    1(b):  45 Gs;spfs; 
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Kjyhk; tpdh fl;lhakhdjhapDk;, 98% MNdhNu ,jw;F 

tpilaspj;Js;sdu;. ,t;tpdhtpw;Fupa Gs;sp 100 MFk;.

mjpy; 00     -     25    Mapilapy; 20%  MNdhUk;

 26     -    50    Mapilapy; 35%  MNdhUk;

 51     -    75    Mapilapy; 36%  MNdhUk;;

 76     -   100    Mapilapy; 9%   MNdhUk;

 Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;fhf 9% Md guPl;rhu;j;jpfs; 76 

my;yJ mjdpYk; $ba Gs;spfisg; ngw;Ws;sdu;. 

guPl;rhu;j;jpfspy; 20% MNdhu; 25 my;yJ 

mjw;Fk; Fiwthd Gs;spfisNa ngw;Ws;sdu;. 

guPl;rhu;j;jpfspy; 55% khNdhu; 50 my;yJ 

mjdpYk; Fiwe;j Gs;spfisNa ngw;Ws;sdu;.

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk; 

    

 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

,
y
F
j
d
;i
k

1 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

   ,t;tpdhtpy; 20 cggFjpfs; cs;sd. mtw;Ws; 12 cggpupTfspd; ,yFjd;ik 50% ,Yk; 

mjpfk;. kpff; Fiwe;j ,yFjd;ikiaf; nfhz;l gFjpahf (b) (iv) III miktNjhL mjd; 

,yFjd;ik 11% MFk;. ,q;F (a), (b) Mfpa gFjpfspd; ,yFjd;ikfs; KiwNa 62%, 
42% MFk;. (a) ,dJ (i) II, (ii), (iii) Mfpa cggFjpfspd;  ,yFjd;ikfs; 40% I tplf; 

FiwthFk;. ,it Y}apf;fl;likg;Gld; njhlu;Ggl;l tpdhf;fshFk;. Y}apf;fl;likg;ig tiuAk; 

NghJ Kjypy; ika mZitj; jPu;khdpf;Fk; Mw;wiyAk; tYtsT Xl;ilg; g+uzg;gLj;Jk; 

tifapy; gpizg;GfisAk; ,yj;jpud;fisAk; tiue;J fhl;Lk; Mw;wiyAk; Nkk;gLj;j Ntz;Lk;.

1 Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 
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(b) (ii)  III ,d; ,yFjd;ik 30% MFk;. ,J Jiz ,il <u;g;Gfs; njhlu;ghd tpdhg;gFjpahFk;. 

ePu; KCI fiurypYs;s %yf;$w;wpil ,ilj;jhf;fq;fs; njhlu;ghf tpdTk; NghJ mjpy; mad; - 

epiyahd ,U KidT ftu;r;rp tpirfSf;F  Nkyjpfkhf ePu; %yf;$WfSf;fpilNa Ijurd; 

gpizg;Gf;fSk; fhzg;gLk; vd;gij khztu;fs; ftdj;jpy; nfhs;sy; Ntz;Lk;.  

(b) (iii) ,d; ,yFjd;ik 37% MFk;. gpa+w;Nwd; (C4H10) ) kw;Wk; Gug;Ngd; (C3H8) Mfpatw;wpd; 

nfhjpepiyfis xg;gpLtJ njhlu;ghd tpdhthFk;. Jiz ,il <u;g;Gfs;, %yf;$w;Wj;jpzpTfs; 

Mfpad nfhjpepiyapy; gpujhd jhf;fk; nrYj;Jk; fhuzpfshFk;. ,t;tpU Nru;itfspYk; Jiz 

,il <u;g;Gfs; rkkhditahf fhzg;gl;;l NghjpYk; rhu;%yf;$w;Wj; jpzpTfs; NtWgLtjhy; 

nfhjpepiy khWgLk; vd;gijj; njspthf tpsq;fp tpilaspj;jy; Ntz;Lk;.   

(b) (iv) II ,d; ,yFjd;ik 25% MfTs;sNjhL mt;tpdhtpy; gpizg;Gf;Nfhzj;jpd; gUkd; gw;wp 

Nfl;fg;gl;Ls;sJ. ika mZtpd; fyg;ghf;fkhdJ  gpizg;G jpirapy; jhf;fk; nrYj;Jk;. NH3, 
NF3  Mfpatw;iwf; fUJk; NghJ NH3 ,d; N ,y; ,yj;jpud; mlu;j;jp NF3 ,Ys;s N ,d; ,yj;jpud;; 
mlu;j;jpia tpl mjpfkhFk;. mjdhy; NH3 ,d; gpizg;G ,yj;jpud; NrhbfSf;F ,ilapyhd 

js;Sif tpir NF3 ,d; js;Sif tpirapYk; mjpfkhjyhy; NH3 ,d; gpizg;Gf;Nfhzk; 

ngupajhFk; vd mNefkhd khztu;fs; mwpe;jpUf;ftpy;iy.

,t;tpdhtpd; cggFjp (iv) III ,d; ,yFjd;ikg; ngWkhdNk kpff; Fiwthff; fhzg;gLfpd;wJ. 

%yf;$nwhd;wpYs;s mZnthd;wpd; kp;d;ndjpu;j;jd;ik gw;wpa tpsf;fNk ,q;F vjpu;ghu;f;fg;gLfpd;wJ. 

jug;gLfpd;w xt;nthU %yf;$wpYKs;s mZnthd;wpd; kpd;ndjpu;j;jd;ikia mjd;

(i)   fyg;ghf;fk;

(ii)   Vw;wk;
(iii)  Xl;rpNaw;w vz;

Mfpatw;iw KiwNa gad;gLj;jp Muha;tjd; %yk; mtw;wpd; kpd;ndjpu;j;jd;ikfis ,yFthf 

xg;gplyhk;.
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02 Mk; tpdh

 

02- | . . .( )  - 2017 |  3 

Cl        Br         I  
Fwpg;G :   X:  Cl2     Y:  Br2     Z:  I2    ,jw;F Gs;spfs; toq;ff;$lhJ.    
      (04 Gs;spfs;x 3 = 12 Gs;spfs;) 

 

I         Br    Cl 

 Cl           Br                I 

Cl           Br                I 
Fwpg;G : 2(a)(ii) f;F Gs;spfs; toq;Ftjw;F X, Y kw;Wk; Z ahTk; rupahf ,dq;fhzg;glNtz;Lk;. mt;thW 
,dq;fhzg;gl;lgpd; X, Y, Z vd tpilaspf;fg;gl;bUe;jhy; Vw;Wf;nfhs;syhk;.  (03 Gs;spfs; x 3 = 09 Gs;spfs;) 

           jhf;fp: AgNO3 fiury;      (04) 
                                            X: nts;is tPo;gbT      (02) 

                        Y: ntspwpa kQ;rs; tPo;gbT     (02) 
     Z:  fLk; kQ;rs; tPo;gbT     (02)      

my;yJ         jhf;fp: Cl2/CCl4                   (04) 
                                            X: epwkw;w Nrjd gil     (02) 

                        Y: nrk;kQ;rs; Nrjd gil     (02) 
                        Z:  Cjh Nrjd gil      (02) 

Fwpg;G : 2(a)(iii) f;F Gs;spfs; toq;Ftjw;F X, Y kw;Wk; Z ahTk; rupahf ,dq;fhzg;glNtz;Lk;.  
X, Y kw;Wk; Z vd;gd Cl2, Br2, kw;Wk; I2 vd milahsg;gLj;jg;gl;lhYk; Gs;spfs; toq;f KbAk;. 

  3Cl2(g)   +  2NH3(g)      →  N2(g)  +  6HCl(g)    (03) 
my;yJ 3Cl2(g)   +  NH3(g)      →  NCl3(g)  +  3HCl(g)  
my;yJ 3Cl2(g)   +  8NH3(g)      →  N2(g)  +  6NH4Cl(s)  

  Cl2(g)  +  2NaOH(aq)   →  NaOCl(aq)  +  NaCl(aq)  + H2O(l)     (03) 
Fwpg;G: Gs;spfs; toq;Ftjw;F ngsjPf epiyfs; Njitahdjd;W. 
 

H O Cl

HOCl

O Cl O

HClO2

Cl
O O

O

HClO3

Cl
O O

O

O

H

HClO4

H
H

 
    VjhtJ ,uz;L  (tbtq;fs;> jdpr;Nrhbfisj; jtpHf;fyhk;)     (03 x 2 = 06 Gs;spfs;)  
 

fly; ePH/ghiw cg;G (NaCl)/KCl (rpy;itd;)/KCl.MgCl2 (fhziyw;W)
      (02)  

  

Polyvinyl chloride    (02) 

 
    Ϯ(Ă):  5Ϭ Gs;spfs; 

 

 (03)



- 34 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

mdad;fs;:        NO3
-                          SCN-                kw;Wk;              SO3

2-                                           
                                                  (12 x 3 = 36  Gs;spfs;) 
                  3SO2  +  Cr2O7

2-  +  2H+    →   �6O4
2-  +  2Cr3+   +  H2O       (14) 

my;yJ  3(SO2   +  2H2O    →  6O4
2-  +  4H+  +  2e)                        (03) 

                Cr2O7
2-  +  14H+   +  �H   →   2CU3+   + 7H2O          (03) 

 3SO2  +  6H2O  +   Cr2O7
2-  +  14H+    →   �6O4

2-  +  12H+  +  2Cr3+   +  7H2O       (02) 
                  3SO2  +  Cr2O7

2-  +  2H+    →   �6O4
2-  +  2Cr3+   +  H2O        (06) 

 
    Ϯ(b):  5Ϭ Gs;spfs; 

3SO2 + Cr2O7
2- +2H +          3SO4

2- + 2Cr3+  + H2O→
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2Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

,
y
F
j
d
;i
k

2 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

*  ,t;tpdhtpy; 13 cggFjpfs; cs;sd. mtw;Ws; Ie;J gFjpfspd; ,yFjd;ik 30% my;yJ mjdpYk; 

FiwthFk;. (b)(ii) ,d; ,yFjd;ik kpff; Fiwthff; fhzg;gLtNjhL mjd; ngWkhdk; 14% MFk;.  

,yFthd cggFjp (a)(i) MtNjhL mjd; ,yFjd;ik 74% MFk;.

,t; tpdhtpy; (a)(v) ,d; ,yFjd;ik 26% MFk;.  xl;rpmkpyq;fs; njhlu;ghd tpsf;ff; FiwTk; 

Y}ap fl;likg;Gfis tiutjpYs;s FiwghLfSk; ,jw;fhd fhuzq;fshf mikayhk;.

gFjp (a) (iii) ,d; fPo; myrd;fis NtWgpupj;J ,dq;fhz;gJ njhlu;ghd gpuNahf mwpT 

guPl;rpf;fg;gLfpd;wJ. mNefkhd khztu;fspd; tpil <aj;jpd; cg;G vd  mike;jpUe;j  NghjpYk;  

,jidg; gad;gLj;jp myrd;fis mwpe;Jnfhs;s KbAkhapDk; FNshiul;LfisAk;  GNuhikl;LfisAk; 

NtWgpupj;J ,dq;fhz KbahJ. Mjyhy; mJ gpioahd tpilahff; nfhs;sg;gl;lJ.

  (a) (iv) ,d; cggFjpfs; I, II Mfpatw;wpd; ,yFjd;ikfs; KiwNa 31%, 24% MFk;. ,jw;fhd 

fhuzq;fshf gpd;tUtdtw;iwf; Fwpg;gplyhk;.

,uz;lhk; tpdh fl;lha tpdhthf ,Ue;jNghjpYk;, 97% 

MNdhNu ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;Fupa 

Gs;sp 100 MFk;.

mjpy; 00     -     25   Mapilapy; 40%  MNdhUk;

 26     -    50   Mapilapy; 28%  MNdhUk; 

51     -    75   Mapilapy; 21%  MNdhUk;

 76     -   100   Mapilapy; 11%  MNdhUk;

 Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 11% Md guPl;rhu;j;jpfs; 76 

my;yJ mjw;F Nkw;gl;l Gs;spfisg; ngw;Ws;sdu;. 

guPl;rhu;j;jpfSs; 40% MNdhu; 25 my;yJ mjw;F 

Fiwthd Gs;spfisNa ngw;Ws;sdu;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik
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   (i) tpdhtpy; Nfl;fg;gl;;;lthW X ,id ,dq;fhzhik.

   (ii) X ,id ,dq;fz;l NghjpYk; jhf;fj;ij rupahf Kd;itf;fhik.

   (iii) rkd;ghLfis vOJk; NghJ rkg;gLj;Jtjpy; ftdk; nrYj;jhik.

gFjp (b) ,d; (i),  (ii) Mfpa tpdhf;fspd; %yk; gpuNahf mwpT guPl;rpf;fg;gl;Ls;sJ. gpuNahfj;jpwd;fis tpUj;jp 

nra;J nfhs;shikapdhy; khztu;fspd; milTkl;lk; Fiwthf cs;sJ.

(b)(i) ,d; ,yFjd;ik 30% MFk;. ,g;gFjpf;Fupa rupahd tpilahd %d;W mdad;fis rpy khztu;fs; 

,dq;fz;Ls;s NghjpYk; (b)(ii) ,w;Fupa rkg;gLj;jpa ,urhadr; rkd;ghl;il vOJtjpy; ,lu;g;gl;Ls;sdu;. 

khztu;fs;; xl;rpNaw;wj; jho;j;jy; miumad; jhf;fq;fis rupahf vOJtjpYk; rkg;gLj;JtjpYk; 

NghJkhd Mw;wiy ntspg;gLj;jtpy;iy vd;gJ Gydhfpd;wJ.  fw;wy; - fw;gpj;jy; nrad;Kiwapd; NghJ 

mbf;fb ,t;thwhd gapw;rpfspy; <LgLj;Jtjd; %yk; khztu;fspd; milTkl;lj;ij Nkk;gLj;jyhk;.
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03 Mk; tpdh

                  3SO2  +  Cr2O7   +  2H     →   �6O4   +  2Cr    +  H2O        (06) 

 Fwpg;G: rupahd ngsjPf epiyfs; mtrpakhdJ.  

𝐊𝐊𝒃𝒃 =  [CH3NH3+(aq)][OH−(aq)] 
[CH3NH2(aq)]                               (05) 

  

CH3NH2(aq)  + H2O(l) ⇌ CH3NH3
+(aq) + OH-(aq)  

pH= 11 Mjyhy;,   pOH = 3              (02)  
? [OH−(aq)] = [CH3NH3

+(aq)] =  1.0 u 10−3 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3          (02) 
 

?𝐊𝐊𝒃𝒃 =  1.0 u 10−3 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3 u 1.0 u 10−3 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3 
0.2 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3            (02 + 01) 

          =   5.0 u 10−6 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3              (02 + 01)  
 

ʹ.0 u 10−10  =   2ݔ 

i. CH3NH2(aq)  ,d; jhf;fk; HCl cld;, 
CH3NH2(aq)  + HCl(aq) ⇌ CH3NH3Cl (aq)    (my;yJ  CH3NH3

+(aq))                    (03) 
 
jhf;fj;jpd; gPrkhdk;,  
CH3NH2(aq) : HCl(aq) ǣ CH3NH3Cl (aq)   = 1 : 1 : 1  
rktYg;Gs;sp = 25.00 cm3                                 (02)  
? 
 [CH3NH3

+(aq)]  rktYg;Gs;spapy; = 0.2  𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3 u 2ହ u 10−3  𝑑𝑑𝑚𝑚3 
ହ0  u 10−3 𝑑𝑑𝑚𝑚3        

       =  0.10 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3              (04 + 01) 
 
jhf;fj;jpd; %yk; rktYg;Gs;spapy; pH  jPHkhdpf;fg;gLfpd;wJ; 
       CH3NH3

+(aq) + H2O(l) ⇌  CH3NH2(aq)   + H3O+(aq)   ----------  (A)            (03) 
 
Muk;g nrwpT    0.10    0  0 

           rkepiy nrwpT    0.10 – x   x   x  mol dm
-3                          (02) 

 
jhf;fj;jpw;F (A):  

𝐊𝐊ࢇ =  [CH3NH2(aq)][H3O+(aq)] 
[CH3NH3+(aq)] = ࢝ࡷ 

𝒃𝒃ࡷ
                            (02)  

           =  1.0 u 10−భర 𝑚𝑚𝑚𝑚𝑙𝑙2 𝑑𝑑𝑚𝑚−ల  
ହ.0 u 10−ల 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3  =   ʹ.0 u 10−ଽ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3                              (03) 

    ?ʹ.0 u 10−ଽ  =  ௫2  
0.10−௫   ൎ  ௫2  

0.10 
               ( gpujpaPL 02+ mDkhdk; 03) 

= ݔ     1.Ͷ1 u 10
−ହ

 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3                            (04 + 01) 
    

   ?  pH = -log (1.Ͷ1 u 10
−ହ

)  = ૝. ૡ૞                       (05)          
         

 3 a : 50 Gs;spfs; 

3.
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 5 
 

 

ʹ.0 u 10−10  =   2ݔ 

i. CH3NH2(aq)  ,d; jhf;fk; HCl cld;, 
CH3NH2(aq)  + HCl(aq) ⇌ CH3NH3Cl (aq)    (my;yJ  CH3NH3

+(aq))                    (03) 
 
jhf;fj;jpd; gPrkhdk;,  
CH3NH2(aq) : HCl(aq) ǣ CH3NH3Cl (aq)   = 1 : 1 : 1  
rktYg;Gs;sp = 25.00 cm3                                 (02)  
? 
 [CH3NH3

+(aq)]  rktYg;Gs;spapy; = 0.2  𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3 u 2ହ u 10−3  𝑑𝑑𝑚𝑚3 
ହ0  u 10−3 𝑑𝑑𝑚𝑚3        

       =  0.10 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3              (04 + 01) 
 
jhf;fj;jpd; %yk; rktYg;Gs;spapy; pH  jPHkhdpf;fg;gLfpd;wJ; 
       CH3NH3

+(aq) + H2O(l) ⇌  CH3NH2(aq)   + H3O+(aq)   ----------  (A)            (03) 
 
Muk;g nrwpT    0.10    0  0 

           rkepiy nrwpT    0.10 – x   x   x  mol dm
-3                          (02) 

 
jhf;fj;jpw;F (A):  

𝐊𝐊ࢇ =  [CH3NH2(aq)][H3O+(aq)] 
[CH3NH3+(aq)] = ࢝ࡷ 

𝒃𝒃ࡷ
                            (02)  

           =  1.0 u 10−భర 𝑚𝑚𝑚𝑚𝑙𝑙2 𝑑𝑑𝑚𝑚−ల  
ହ.0 u 10−ల 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3  =   ʹ.0 u 10−ଽ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3                              (03) 

    ?ʹ.0 u 10−ଽ  =  ௫2  
0.10−௫   ൎ  ௫2  

0.10 
               ( gpujpaPL 02+ mDkhdk; 03) 

= ݔ     1.Ͷ1 u 10
−ହ

 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3                            (04 + 01) 
    

   ?  pH = -log (1.Ͷ1 u 10
−ହ

)  = ૝. ૡ૞                       (05)          
         

 

HX(aq) ⇌H+(aq)  +  X-(aq) ------------------   (1)         (04) 
 

MX(s) ⇌M+(aq)  +  X-(aq) ------------------     (2)                     (04) 
 

H2O(l) ⇌ +��DT������2+��DT� ------------------     (3)                     (02) 

MX(s)  + HNO3o�M+(aq) + NO3
-(aq) + HX(aq) ----- (1)                       (05) 

   

  M+(aq) ,d; nrwpT  = 1.0 mol dm-3                        (04 + 01)  
        

  Ksp(MX) = [M+(aq)] [X-(aq)]                               (05) 

׵ [(ݍܽ)−ܺ] =  3.6 u 10−ళ 𝑚𝑚𝑚𝑚𝑙𝑙2 𝑑𝑑𝑚𝑚−ల

1.0 𝑚𝑚𝑚𝑚𝑙𝑙 𝑑𝑑𝑚𝑚−3  =  ͵.͸ u 10−଻ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3                                 (04 + 01) 

 

3 a : 50 Gs;spfs; 

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 6 
 

 

ePHf; fiurypy;, [ܺ−(ܽݍ)] Ksp ahy; kl;Lk; jPHkhdpf;fg;gLk;.          (05) 

Ksp(MX) = [M+(aq)] [X-(aq)] =  ͵.͸ u 10−଻ 𝑚𝑚𝑚𝑚𝑚𝑚2 𝑑𝑑𝑚𝑚−6 

[X-(aq)]2  = ͵.͸ u 10−଻ 𝑚𝑚𝑚𝑚𝑚𝑚2 𝑑𝑑𝑚𝑚−6            (05) 

[X-(aq)]  = ͸.0 u 10−ସ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3          (05) 

 (ii) ,y; ,Ug;gjpYk; ghHf;f ngWkhdk; $l.         (05) 

my;yJ  [ܺ−(ܽݍ)] Ksp ahy; kl;Lk; jPHkhdpf;fg;gLk;. (05)     nghJ mad; tpisT ,y;iy      (05)     

 fiury; epuk;gyhdJ    (05)    (ii) ,y; ,Ug;gjpYk; ghHf;f ngWkhdk; $l  (05)     
  

 

CH3CHCHCH3

CH3

OH
 

CH3CH2CH2CHCH3
OH  

CH3CHCH2CH3
CH2OH  

vt;nthOq;fpYk; 
 

CH3CHCH2CH3
CH2OH

 

CH3CHCHCH3

CH3

OH  

CH3CH2CH2CHCH3

OH

 CH3CH2CHCH2CH3

OH

 

CH3CCH2CH3

CH2

 CH3C=CHCH3

CH3

 
CH3CCH2CH3

CH3

Br  

3 b : 50 Gs;spfs; 

 

. ..
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 3Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

 

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

     

,
y
F
j
d
;i
k

3 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

(a) (b)

 
*  ,t; tpdh 6 cggFjpfisf; nfhz;Ls;sJ. mtw;Ws; (a)(i) ,d; ,yFjd;ik khj;jpuNk 60% I tp;l 

rw;W mjpfkhf fhzg;gLfpd;wJ. kw;iwa midj;Jg; gFjpfspdJk; ,yFjd;ik 50% ,Yk; Fiwthff; 

fhzg;gLfpd;wJ.

 3 tJ tpdhtpd; gFjp (a)(i) ,d; ,yFjd;ik 65% Mff; fhzg;gLfpd;wJ. rkepiy khwpypf;fhd 

Nfhitia vOJtjw;fhd Mw;wy; khztu;fsplj;Nj NghJkhd kl;lj;jpy; fhzg;gLtij mtjhdpf;f KbfpwJ. 

MapDk; pH ngWkhdk; jug;gLkplj;J madpd; nrwpit JzpAk; Mw;wy; rw;Wf; Fiwthff; fhzg;gLtjd; 

fhuzkhf (a)(ii) ,d; ,yFjd;ik rw;Wf; Fiwthff; fhzg;gLfpd;wJ. 

 

gFjp (a) (iii)  ,d; ,yFjd;ik 7% tiuapy; Fiwe;J fhzg;gLfpd;wJ. CH3NH2  ,w;Fk; HCl ,w;Fk; ,ilapyhd 
,urhadj; jhf;fj;jpd; rkg;gLj;jpa ,urhadr; rkd;ghl;il vOj KbahikNa ,jw;F fhuzkhFk;. mNj 

Nghd;W epakpg;Gr; nrad;Kiwapy; rktYg;Gs;sp njhlu;ghd tpsf;fKk; khztu;fspilNa Nghjpastpy; 

,y;iy. rktYg;Gs;spapy; cg;gpd; ePu;gFg;gpd; %yk; fiurypd; pH If; fzpj;jy; Ntz;Lk;. jhf;fk; epiwtilAk; 

Gs;sp rktYg;Gs;sp vdg;gLtJld; cg;gpid khj;jpuk; fUj;jpw;nfhz;L ,q;F fzpj;jy;fis Nkw;nfhs;sy; 

Ntz;Lk; vd;gij khztu;fspilNa typAWj;jy; Ntz;L;k;.

 
 

%d;whk; tpdh fl;lhakhdJ vdpDk; 99% MNdhNu ,jw;F 

tpilaspj;Js;sdu;. ,t;tpdhtpw;Fupa Gs;sp 100 MFk;.

    mjpy; 00     -   25 Mapilapy; 71%  MNdhUk;

 26     -    50   Mapilapy; 18%  MNdhUk;

 51     -    75   Mapilapy; 9%   MNdhUk;;

 76     -   100   Mapilapy; 2%   MNdhUk;;

 Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 2% Md guPl;rhu;j;jpfs; 76 my;yJ mjw;F 

Nkw;gl;l Gs;spfisg; ngw;Ws;sdu;. 71% khd guPl;rhu;j;jpfs; 

25 my;yJ mjw;F Fiwthd Gs;spfisNa ngw;Ws;sdu;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik
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gFjp (b) (iii)  ,d; ,yFjd;ik 5% MFk;. fiujpwd; ngUf;fj;jpy; gad;gL;j;jg;gLk; nghJ mad; tpisT 

gw;wpa njspthd tpsf;fkpd;ikNa ,jw;fhd fhuzkhFk;. B gFjpf;Fupa xl;Lnkhj;j ,yFjd;ik Fiwthff; 
fhzg;gLtjw;fhd fhuzk; epyTk; rkepiy re;ju;g;gk; njhlu;ghd tpsf;fk; khztu;fspilNa Fiwe;j 

kl;lj;jpy; ,Ug;gjhyhFk;. nghJ mandhd;W fhzg;gLk; NghJ fiujpwd; FiwAk; vd khztu;fs; mwpjy; 

Ntz;Lk;.

(b) (ii)  ,w;Fupa gpur;rpidia gpd;tUk; rkd;ghLfs; %yk; tpsq;fpf; nfhs;s KbAk;. HNO3 Fiwe;jstpy; 

fhzg;gLtjhy; MX(S) kPjpahFk;.

MX(s) + HNO3(aq)                          MNO3(aq) + HX (aq)
HX(aq)             H

+ (aq) + X-
(aq)

MX (s)             M
+

(aq) +X- (aq)
MNO3 (aq)               M

+ (aq) + NO3
-
(aq)

,q;F M+ nghJ madhf njhopw;gLk; vd;gij khztu;fs; fUj;jpy; nfhs;stp;y;iy. ngsjpf ,urhadj;jpd;  

vz;zf;fUf;fis ntt;Ntwhff; fw;w NghjpYk; mtw;iw xd;wpizj;J gpur;rpidiaj; jPu;j;Jf;nfhs;Sk; 

Mw;wiy khztu;fspilNa tpUj;jp nra;jy; Ntz;Lk;.

,urhadtpaypy; fzpj;jy; njhlu;ghd Mw;wy; khztu;fSf;fpilNa Fiwthff; fhzg;gLfpd;wJ. gFj;jwpAk; 

Mw;wy; khztu;fspilNa Fiwthff; fhzg;gLtNj ,jw;fhd fhuzkhFk;. rkepiy gw;wpa myfpy; $ba 

fhy tPr;rpy; gapw;rpfis Nkw;nfhs;tjd; %yk; ,t;thwhd gpur;rpidfisj; jPu;j;Jf; nfhs;sf; $bajhf 

,Uf;Fk;.
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 6 
 

 

ePHf; fiurypy;, [ܺ−(ܽݍ)] Ksp ahy; kl;Lk; jPHkhdpf;fg;gLk;.          (05) 

Ksp(MX) = [M+(aq)] [X-(aq)] =  ͵.͸ u 10−଻ 𝑚𝑚𝑚𝑚𝑚𝑚2 𝑑𝑑𝑚𝑚−6 

[X-(aq)]2  = ͵.͸ u 10−଻ 𝑚𝑚𝑚𝑚𝑚𝑚2 𝑑𝑑𝑚𝑚−6            (05) 

[X-(aq)]  = ͸.0 u 10−ସ 𝑚𝑚𝑚𝑚𝑚𝑚 𝑑𝑑𝑚𝑚−3          (05) 

 (ii) ,y; ,Ug;gjpYk; ghHf;f ngWkhdk; $l.         (05) 

my;yJ  [ܺ−(ܽݍ)] Ksp ahy; kl;Lk; jPHkhdpf;fg;gLk;. (05)     nghJ mad; tpisT ,y;iy      (05)     

 fiury; epuk;gyhdJ    (05)    (ii) ,y; ,Ug;gjpYk; ghHf;f ngWkhdk; $l  (05)     
  

 

CH3CHCHCH3

CH3

OH
 

CH3CH2CH2CHCH3
OH  

CH3CHCH2CH3
CH2OH  

vt;nthOq;fpYk; 
 

CH3CHCH2CH3
CH2OH

 

CH3CHCHCH3

CH3

OH  

CH3CH2CH2CHCH3

OH

 CH3CH2CHCH2CH3

OH

 

CH3CCH2CH3

CH2

 CH3C=CHCH3

CH3

 
CH3CCH2CH3

CH3

Br  

3 b : 50 Gs;spfs; 

 

04 Mk; tpdh
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vt;nthOq;fpYk; 

 

 

 

 
Fwpg;G:  O- f;Fg; gjpy; OH vd  
vOjg;gl;lhYk; Gs;sp toq;Ff. 
  

(04 Gs;spfs; x 12 = 48 Gs;spfs;)

Gs;spfs;

Note: IF J =

N2Cl

CH2OH

03 marks only

 

NaOH my;yJ OH‾                    PCC 

SE SN AN 

 

(03) 

 

5 Gs;spfs; x 8 = 40 Gs;spfs; 4(b): 40 Gs;spfs; 

  Fwpg;G: HBr ,y; H kw;Wk; Br ,w;fUfpy; δ+ kw;Wk; δ- vOjg;gl;lhy; ftdj;jpy; nfhs;sNtz;lhk;. 

4(c): 12 Gs;spfs; 

J

3 Gs;spfs; kl;Lk;
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4Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

     

,
y
F
j
d
;i
k

 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

ehd;fhtJ tpdh fl;lha tpdhthf ,Ue;j NghjpYk;, 98% 

MNdhNu ,jw;F tpilaspj;Js;sdu;. ,t;tpdhtpw;Fupa Gs;sp 

100 MFk;.

    mjpy; 00     -   25 Mapilapy; 40%  MNdhUk;

 26     -    50   Mapilapy; 23%  MNdhUk;

 51     -    75   Mapilapy; 19%    MNdhUk;

 76     -   100   Mapilapy; 18%    MNdhUk;

 Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;fhf 18% Md guPl;rhu;j;jpfs; 76 my;yJ mjw;F 

Nkw;gl;l Gs;spfisg; ngw;Ws;sdu;. 40% khd guPl;rhu;j;jpfs; 

25 my;yJ mjw;F Fiwthd Gs;spfisNa ngw;Ws;sdu;.

 *  ,t; tpdh 9 cggFjpfisf; nfhz;Ls;sJ. mtw;Ws; 8 cggFjpfspd; ,yFjd;ik 26% ,w;Fk; 55% 

,w;Fk; ,ilNa cs;sJ. 

,t; tpdhtpy; (a)(iii) kw;Wk; (b)(i) Mfpa gFjpfspd; ,yFjd;ikNa kpff; Fiwthff; fhzg;gLfpd;wJ. 

mtw;wpd; ,yFjd;ik 26% MFk;. rkgFjpaq;fs; kw;Wk; jhf;fq;fspd; %yk; fpilf;Fk; tpisnghUs;fs; 

gw;wpa tpsf;fk; khztu;fspilNa Fiwthf cs;sij mtjhdpf;ff; $bajhf cs;sJ. mNjNghd;W 

Nrjd jhf;fq;fspy; gbKiwfspd; Clhf nry;Yjy; gw;wpa mwpTk; Fiwthf cs;sJ. (a)(i) ,y; A I 
,dq;fhZk; NghJ NaBH4 %yk; fhnghl;rpypf; mkpyk; jho;j;jg;glhJ vd khztu;fs; mwpahikahy; 

mt;tpdhtpd; ,yFjd;ik 35% vd;Dk; Fiwe;j epiyapy; fhzg;gLfpd;wJ. 

mNj Nghd;W, xNu fl;likg;G, xspapaw; rkgFjpak; my;yJ Nfj;jpu fzpj rkgFjpak; vd ,U 

rkgFjpaq;fisAk; fhl;lf;$Lk; vd;gij khztu;fs; tpsq;fpf;nfhs;shik fhuzkhf mt;tpdhtpd; 

,yFjd;ik Fiwthf cs;sJ.

4 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;
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Nrjd ,urhadj;jpy;  khztu;fspd; milT kl;lk; FiwthapUg;gij ,t; tpdhtpd; xl;Lnkhj;j ,yFjd;ik 

fhl;LfpwJ.

Nrjd ,urhadtpay; myfp;y; cs;s ghl tplaq;fSf;fpilapyhd ,ilj;njhlu;Gfis khztu;fs; 

fl;bnaOg;Gjy; Ntz;Lk;. njhlu;r;rpahd gapw;rpfis fw;wy; - fw;gpj;jy; nrad;KiwfSlhf Nkw;nfhs;sy; 

Ntz;Lk;.
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    2NaHCO3(s)  ⇌ Na2CO3(s) + CO2(g)  + H2O(g) 

 njhFjpahdJ CO2(g), H2O(g) Mfpatw;iw thA epiyapy; nfhz;Ls;sJ.  

 ,yl;rpa elj;ij vdf; nfhz;L  my;yJ (PV = nRT)     (03) 

  ntotal  =  PtotalV/RT  

           = 1.0 u 106 Pa u 5.00 u 10-3 m3  / 8.314 J K-1 mol-1u 600 K       (02)  

            = 1.0 u 106 Pa u 5.00 u 10-3 m3 / 5000 J mol-1 

             = 1.0 mol                   (05) 
    ntotal = n H2O(g)  +  n CO2(g)     

  gPrkhdj;jpypUe;J          n H2O(g) = n CO2(g)                      ( 02) 

    mol                                                            (03) 

 

 

        (05) 

 ,j; njhFjpapy;,           (05) 

       kw;Wk;                         

                        (04 + 01) 

                                     (04 + 01) 

05 Mk; tpdh

601 K
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               Kp = KC(RT)'n        (05) 

    'n = 2-0 = 2         (03) 

  ? KC   = Kp  / (RT)2        (02) 

   =  / (8.314 J K-1 mol-1u 600 K)2     

   =  / (5000 J mol-1)2 

   = 1.0  104  mol2 m-6 ( 1.0 u 10-2 mol2 dm-6)            (04+01) 

     (Fwpg;G:  ,t;tpdhthdJ Kc , Kp  I Neubahf fzpf;FkhW tpdhtg;gl;Ls;sJ. MfNt>    

 khw;Wtopfs; Vw;Wf;nfhs;sg;glkhl;lhJ.)      

 

 
 Take,    

    ?  

           jw;NghJ     (05) 

 ntg;gepiy khwhJ ,Ug;gjhy;,        (05) 

             (05) 

  

  

  

 ? kw;Wk;            (04+01)�
                       (04+01) 

               [5a – 75 Gs;spfs;] 

601 K
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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 gb I: 
 0.08 mol NaHCO3(s)  cld; jhf;fj;jpw;F> 

 NaHCO3(s)  + HCl(aq) o NaCl(aq) + CO2(g)  + H2O(l) 

   Q = msT             (05) 

                 =  100 g u 4.0 J g-1 K-1 u 5 K =  2000 J = 2.0 kJ             (04+01) 

 ? 1 mol ,w;F 
 Q = 2.0 kJ / 0.08 mol          (05) 

 Q= 'H = + 25 kJ mol-1  (ntg;g ,og;G)                      (04+01) 

               (Fwpf;F 02 Gs;spfs;) 

 gb II: 
 0.04 mol NaHCO3(s)  cld; jhf;fj;jpw;F> 

 Na2CO3(s)  +2 HCl(aq) o 2NaCl(aq) + CO2(g)  + H2O(l) 

   Q = msT              

          =  100 g u 4.0 J g-1 K-1 u3.5 K =  1400 J = 1.4 kJ              (04+01) 

 ? 1 mol ,w;F 
 Q = 1.4 kJ / 0.04 mol            

 Q= 'H = - 35 kJ mol-1  (ntg;g ngWif)                       (04+01) 

                  (Fwpf;F 02 Gs;spfs;)    

(+ FwpaPl;Lf;F

( - FwpaPl;Lf;F

my;yJ Q=mcθ
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 11 

 

 jhf;fk;,   2NaHCO3(s)  o Na2CO3(s) + CO2(g)  + H2O(l)  gpd;tUk; ntg;gr;rf;fuj;jpd; 
 cjtpAld; vOjKbAk;, 

           'H1  (05) 
                  2HCl (aq) + 2NaHCO3(s)                      Na2CO3(s) + CO2(g)  + H2O(l) + 2HCl (aq) 

    

               'H2    (05)    'H3 (05) 

2NaCl(aq) + 2CO2(g)  + 2H2O(l) 

 vRtpd; tpjpapypUe;J,      'H1 = 'H2 - 'H3             (05) 

    'H1 =   25 u 2  - (-35)  kJ mol-1               (05) 

    'H1 = +85   kJ mol-1     (04 + 01) 

 ntg;grf;fuj;jpw;F Gs;spfs; toq;fTk;. rkd;ghLfs; rkg;gLj;jg;gly; mtrpak;. 

 

  
 khwh mKf;fj;jpy;.                    (05) 

 
 
 

 
 jtWfspw;fhd %yq;fs; 

fNyhupkhdpnahd;W gad;gLj;jg;gltpy;iy/ntg;g ,og;G  (#oypw;F ntg;g ,og;G)  
jpz;kq;fspd; gpupif ntg;gTs;Siw     

#oypw;F ntg;g ,og;G         (03 x 2) 

[5b – 75 Gs;spfs;] 
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5Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

,t;tpdhtpid 61% khd guPl;rhu;j;jpfs; njupTnra;Js;sdu;. 

gFjp B ,y; ngsjpf ,urhadtpaYf;Fupa ,U 

tpdhf;fisAk; njupTnra;Js;s rjtPjk; mz;zsthf 

rkkhFk;. ,t;tpdhtpw;Fupa Gs;sp 150 MFk;.

    mjpy; 00     -   37 Mapilapy; 50%  MNdhUk;

 38    -    75   Mapilapy; 28%  MNdhUk;

 76     -    113   Mapilapy;  15%  MNdhUk;

 114    -   150   Mapilapy; 7%   MNdhUk;

 Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 7% khd guPl;rhu;j;jpfs; khj;jpuNk 114 

my;yJ mjw;F Nkw;gl;l Gs;spfisg; ngw;Ws;sdu;. 

50% khd guPl;rhu;j;jpfs; 37 my;yJ mjw;F Fiwthd 

Gs;spfisNa ngw;Ws;sdu;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

  

,
y
F
j
d
;i
k

5 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

(a) (b)

    

* ,t ;t pdh 7 cggFjpfisf;  nfhz;lJ. ,tw;Ws; (a)(i) ,d; ,yFjd;ik mjpfkhFk;. mJ 63% 
MfTs;sJ. Vida midj;J cggFjpfspdJk; ,yFjd;ik 45% my;yJ mjdpYk; FiwthFk;. 

mjd;gb kpff; Fiwthd ,yFjd;ikia (9%) gFjp (b)(iii) nfhz;Ls;sJ.

(a)(iii) ,d; ,yFjd;ik 22% MFk;. thAtpjpfs; gw;wpa (a)(i) MdJ PV=nRT gpuNahfj;Jld; 

njhlu;Ggl;lJ. MapDk; (a)(iii) ,y; Nkw;gb Nfhl;ghLfis gpuNahfpg;gjpy; khztu;fs; ,lu;gl;Ls;sdu;.

gpur;rpidfis ju;f;fuPjpahf jPu;f;Fk; Mw;wiy khztu;fsplj;Nj Nkk;gLj;j Ntz;Lk;.

gFjp (b) ,w;Fupa cggFjpfs; midj;jpdJk; ,yFjd;ik 20% I tplf; Fiwthff; fhzg;gLfpd;wJ. 

,it ntg;gTs;Siw khw;wj;Jld; njhlu;ghd tpdhf;fshFk;. jug;gl;Ls;s juTfis nghUj;jkhd 

tpjj;jpy; njhlu;GgLj;jp gpur;rpidfisj; jPu;f;Fk; Mw;wiy khztu;fsplj;Nj Nkk;gLj;jy; Ntz;Lk;. 

,y;iynadpd; rpf;fyhd juTj;njhFjpfisf; nfhz;l gpur;rpidfisj; jPu;g;gjw;F khztu;fs; mr;rk; 

nfhs;tu;. njhlu;r;rpahd gapw;rpfspd; %yk; ,t;tifahd tpdhf;fSf;F tpilaspf;fyhk; vd;gij 

khztu;fsplk; vLj;Jiuf;f Ntz;Lk;.
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         nrwptpy; Vw;gLk; mjpfupg;ghdJ Nkhjy;tPjk; mjpfupg;gjw;F  VJthfpd;wJ. ,J        

    jhf;f tPjj;ij mjpfupf;fpd;wJ.  (myF Neuj;jpy; Nkhjy;fspd; vz;zpf;if).      (05) 

 

    ntg;gepiy mjpfupg;Gld; Nkhjy;tPjk; ck;        (05) 

;   Vtw; rf;jpia tplf; $ba my;yJ rkkhd rf;jpAila jhf;fp %yf;$Wfspd;  

  gpd;dKk; mjpfupf;fpd;wJ.          (05) 

 

  %yf;$w;Wj;jpwd;  = jhf;ftupir.        (10) 

 

 

   

O O N O

Breaking Forming

O O N O

Breaking Forming

Or

 

      (rupahd fl;likg;G 04 Gs;spfs; ngauply; 03 +03)      (10) 

 

 

  tPjk; = k [A]x [B]y    or        or         

            my;yJ                    (10)    

     my;yJ                     (6.(a) 50 Gs;spfs;) 

  R  (-)  

ciljy; cUthjy; ciljy; cUthjy; 

1 
x 
 

1 
x 
 

06 Mk; tpdh

(05)
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 gupNrhjid (I) 

 ePH mtj;ijapy; A apd; nrwpT, [A(I)]aq = 1.00x10-2mol/100 x10-3 dm3  = 0.10 mol dm-3. 

             (01+01) 

 gupNrhjid (II) 

             

             (03) 

   

ePH mtj;ijapy; A apd; msT  x  vd;f. 

      (02+01) 

  

          (02+01) 

         

            (02+01) 

 gupNrhjid (III) 

 ePH mtj;ijapy; A apd; msT  y vd;f. 

  

  

  

        (02+01) 
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 [A(III)]aq = 2.5x10-1 mol dm-3                      (02+01) 

 

 

 

 A njhlHghd tupiria mwpjy;. 

 gupNrhjidfs; (I) kw;Wk; (II) ,y;, ePH mtj;ikapy; B ,d; nrwpTfs; rkkhFk;. 

 1.2 x 10-5 mol dm-3 =k [0.1 mol dm-3]x [0.1 mol dm-3]y     (02+01) 

 7.5 x 10-5 mol dm-3 = k[0.25 mol dm-3]x [0.1 mol dm-3]y     (02+01) 

 1.5 x 10-5 mol dm-3 = k[0.25 mol dm-3]x [0.2 mol dm-3]y     (02+01) 

               (03) 

  

 2.52 = 2.5x 

 X=2                (02) 

 

 B rhHghd tupiria mwpjy;. 

 gupNrhjidfs; II kw;Wk; III ,y;, ePH mtj;ikapy; A ,d; nrwpTfs; rkkhFk;. 

          (03) 

  

 Log(20) = y  log 2 

 1.3010 = y x .3010 

 Y = 4.32  = 4          (02) 

mtj;ijapy;

S-1

S-1

S-1

-3 =k [0.1 mol dm-3]x [0.1 mol dm-3]y     (02+01) 

-3 = k[0.25 mol dm-3]x [0.1 mol dm-3]y     (02+01) 

-3 = k[0.25 mol dm-3]x [0.2 mol dm-3]y     (02+01)  -3
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 jhf;fj;jpd; tPj khwpypia mwpjy;. 

 gupNrhjid (I) ,y; jutpid gad;gLj;Jf, 

           (03) 

        

             (02+01) 

 K=1.2 x 101 mol-4 dm12 s-1          myF mtrpaky;y   (01) 

 

 
           jhf;fj;jpd; Muk;g tPjk; khWtjpy;iy. ePH mtj;ijapy; A ,d; nrwpT khwhJ.  
                                    
                    (02+02) 

(6. (b) 50 marks) 

 

 ,uNthw;wpd; tpjpapypUe;J, Pi = xiPi
0          (05) 

 Ptotal = Px + Py = XxPx
0 + XyPy

0            (05) 

 

 KjyhtJ epge;jidapy;, 

                        (04+01) 

 and therefore               (02+02+01) 

 ,uz;lhtJ epge;jidapy;, 

                 (04+01) 

   Mjyhy;       (02+02+myF nfhLf;fg;glhjjw;F 01) 

 
,q;F myF Nghlf;$lhJ 

 %y;gpd;dq;fisg; gad;gLj;jp, ,U epge;jidfspYk; ,U rkd;ghLfisf; fl;bnaOg;Gjy;. 

      –   (1)          (05) 

      –   (2)          (05) 

 ,U rkd;ghLfisAk; jPHTnra;jy;> 

 Px
0 =2.0x104 Pa                    (04+01) 

 Py
0 = 4.0x104 Pa                    (04+01) 

 

(6. (c) 50 Gs;spfs;) 

Gs;spfs;

4 ,w;F gjpyhf  4.32 Ig; gad;gLj;j KbAk;.
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6 Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;  

 

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;
,t;tpdhtpid 62% khNdhu; njupTnra;Js;sdu;. 

,t;tpdhtpw;F xJf;fg;gl;Ls;s Gs;spfs; 150 MFk;.

mjpy; 00    -   37 Mapilapy; 59%  MNdhUk;

        38   -   75   Mapilapy; 22% MNdhUk;  

        76    -   113   Mapilapy;  13% MNdhUk;

     114    -  150    Mapilapy;  6% MNdhUk; 

Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;fhf 6% khNdhu; khj;jpuNk 114 my;yJ mjpYk; 

$ba Gs;spfisg; ngw;Ws;sdu;. 59% khd guPl;rhu;j;jpfs; 37 

my;yJ mjw;F Fiwthd Gs;spfisNa ngw;Ws;sdu;.

m%Yakfha fldgia yd wkqfldgiaj, myiq;dj tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

,
y
F
j
d
;i
k

 

(a) (b) (c)
6 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

     ,t; tpdhtpy; 11 cggFjpfs; cs;sNjhL mtw;Ws; 9 cggFjpfspd; ,yFjd;ik 30% ,Yk; FiwthFk;. 
(b)(iv) ,d; ,yFjd;ik kpff; Fiwthff; fhzg;gLtNjhL, mJ 5% MFk;. ,q;F ,yFjd;ik $ba gFjp 

(a)(iii) MfTs;sNjhL mjd; ngWkhdk; 54% MFk;. ,t; tpdhtpd; xl;Lnkhj;j ,yFjd;ik 21.8% MFk;.

6 Mk; tpdhtpd; gFjp (a)  ,y; 5 cggFjpfs; cs;sd. mtw;Ws; (i), (ii), (iv) Mfpatw;wpd; ,yFjd;ik 

25% ,Yk; FiwthFk;. (i), (ii) Mfpatw;wpy; jhf;ftPjk; njhlu;ghd xU tpsf;fk; Nfl;fg;gl;Ls;sJ. mjhtJ 

nrwpit mjpfupf;Fk; NghJ XuyF fdtstpYs;s %yf;$Wfspd; vz;zpf;if mjpfupg;gij Fwpg;gpLjy; 

mtrpakhFk;. %yf;$Wfspd; vz;zpf;if mjpfupf;fpd;wJ vd khj;jpuk; Fwpg;gplhky; XuyF fdtstpy; 

vd;gijAk; fl;lhak; Fwpg;gply; Ntz;Lk;.

                   NO + O2                  NO2+ O
(,q;F O2 ,Ys;s gpizg;G cilf;fg;gl;Ls;sJ vd;gij khztu;fs; ftdj;jpw; nfhs;s Ntz;Lk;.)

* 

 gFjp (iv)  ,y; Vtw; rpf;fy; njhlu;ghf tpdtg;gl;Ls;sJ. jhf;fpfs; kw;Wk; tpisnghUs;fspd; JizAld;, 
"cUthFk;" kw;Wk; "cilAk;" gpizg;Gfis ,dq;fz;L nfhs;sKbAk; vd;gNjhL mtw;wpd; JizAld; 

Vtw;rpf;fiy rupahff; fl;bnaOg;GtJ vjpu;ghu;f;fg;gl;Ls;sJ. MapDk; mNefkhd khztu;fs; mt; 

Mw;wiy ntspg;gLj;jpapUf;ftpy;iy.
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      gFjp (b)  ,y; 5 cggFjpfs; cs;sd. mt; midj;J cggFjpfspdJk; ,yFjd;ikfs; 16% my;yJ mjid 

tplf; FiwthFk;. ,it ,af;ftpay; kw;Wk; mtj;ijr; rkepiyAld; xd;wpizf;fg;gl;l tpdhf;fshFk;. 

myFfSf;fpilNa ,ilj;njhlu;Gfis ,dq;fhz;gjpy; khztu;fs; ,lu;gl;Ls;sdu;. ml;ltizapd; 

JizAld; juTfs; Kd;itf;fg;gLk; NghJ mj;juTfis rupahf thrpj;J tpsq;fpf;nfhs;Sk; jpwid 

khztu;fsplj;jpy; Nkk;gLj;jNtz;Lk;. nghJ vz;zf;fUf;fspD}lhf fl;bnaOg;gg;gl;l rkd;ghLfis 

jPu;g;gjw;fhd Mw;wiy khztu;fsplk; Nkk;gLj;j Ntz;Lk;.

      gFjp (c) ,d; ,yFjd;ik 27% MFk;. ,uNthy;w;wpd; tpjpiag; gad;gLj;jp nra;ag;glNtz;ba fzpj;jyhFk;. 

jhy;w;wdpd; gFjpaKf;f tpjp kw;Wk; ,uNthy;w;wpd; tpjp Mfpatw;wpd; %yk; fpilf;Fk; rkd;ghLfis 

xd;Wlndhd;W njhlu;GgLj;Jk; Mw;wiy khztu;fs; tpUj;jp nra;Jnfhs;s Ntz;Lk;. fw;gpj;jy; 

nrad;Kiwapd; NghJ ,r;rkd;ghLfSf;fpilapyhd njhlu;Gfisf; fl;bnaOg;Gtjw;F khztu;fSf;F 

gapw;rpaspj;jy; Ntz;Lk;.



- 56 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 17 

CH3COCl
anh. AlCl3

COCH3

Zn(Hg)

conc. HCl

CH2CH3

conc. HNO3

conc. H2SO4

CH2CH3

NO2

KMnO4

CO2H

NO2

(06)

(06)
(06)(06)(02)(02)(02)

Alternative route 1

CH3Cl
anh. AlCl3

CH3

conc. HNO3

conc. H2SO4

CH3

NO2

KMnO4

CO2H

NO2

(06)

(06)
(06)(06)(06) 30 marks

Br

Br2/FeBr3 conc. HNO3

conc. H2SO4

Br

NO2 (03)(03)

Mg

dry Et2O

MgBr

NO2

CO2

C

NO2

OMgBrO

H+/H2O

CO2H

NO2

Alternative route 2

(06)
(03) (03)

(03)
(03)

(03)

 

 

 

 

Fwpg;Gfs;: * CH3Cl ,w;Fg; gjpy; NtW nghUj;jkhd mw;ify; Viyl;Lf;fs; vOjg;glKbAk;. 
 *(CH3)3CCl  Vw;Wf;nfhs;sg;glKbahJ. 
 *nghUj;jkhd tpisT jug;gbd; RCH2Cl ,id Vw;Wf;nfhs;syhk;. 
  

07 Mk; tpdh

Gs;spfs;



- 57 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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(b) (i)

CH3CH2C CH

X

H2/Pd
CH3CH2CH CH2

HBr
CH3CH2CH CH3

Br

A
BaSO4

Quinoline
or

H2/Lindlar's 
catalyst

(05) (05)(05) (05) 20 marks

 
 

CH3CH2CCH3

O

CH3CH2C C-H

X

Hg2+/H+/H2O NaBH4 or 

1. LiAlH4
2. H+/H2O

CH3CH2CHCH3

OH
CH3CH2CHCH3

Br
PBr3

20 marks

Alternative route

A(03) (03)

(03)

(03) (03)(05)
or HBr

 
 

CH3CH2C C-H
X

CH3CH2C CNa CH3CH2Br

Y
CH3CH2C C-CH2CH3

Hg2+/H+/H2O

CH3CH2CCH2CH2CH3

O

(05)

7.(b)(i): 05 marks x 10 = 50 marks

NaNH2 or 
Na or 

RMgBr
(05)

(05)

(05)

(05)

(05)

30 marks

or
CH3CH2C CMgBr

B

 
 

 

khw;W top 

Gs;spfs; Gs;spfs;

Gs;spfs;

Gs;spfs;

Gs;spfs;
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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7.(b)(ii)
Mg

CH3CH2CHCH3

Br

dry Et2O

CH3CH2CCH2CH2CH3

O
CH3CH2

C
CH3

C CH2CH2CH3CH3CH2
O MgBr

H+/H2O

CH3CH2
C

CH3

C
CH2CH2CH3CH3CH2

conc. H2SO4

7.(b)(ii): 05 marks x 8 =40 marks

(05) (05) (05)
(05)

(05)

(05)

(05)

CH3CH2CHCH3

MgBr
H

CH3CH2
C

CH3

C CH2CH2CH3CH3CH2
OH

(05)

H

 

Note:  * X, Y ,d; gad;ghL rupahf/nghUj;jkhf ,Ug;gpd; kl;Lk; X, Y ,d; njhFg;G topfl;F 
 Gs;spfs; toq;fg;glKbAk;. 

 *nghUj;jkhd Kiwfspy; gbfis NrHf;fKbAk;. rupahd tpilfspw;F cupa Gs;spfis 

 toq;Ff. 
 

 

7. (c)

C

O

H3C OCH3

OH C

O

H3C OCH3

OH

C

O

H3C OH + -OCH3

C

O

H3C O- (Na+) + CH3OH

7(c): 30 marks

(05)

(05)

(05)

(05)
(05)

(01)
(01)

(01)

(01)
(01)

 

 

(04) (04) 

(04) (04) 
(04) 

(02) 
(02) 

(02) 

(02) 

(02) 

Gs;spfs; Gs;spfs;

Gs;spfs;
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7Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk; 

 

VohtJ tpdhtpid 61% khNdhu; njupTnra;Js;sdu;. 

,t;tpdhtpw;F xJf;fg;gl;Ls;s Gs;spfs; 150 MFk;.

mjpy; 00    -   37 Mapilapy;  21%  MNdhUk;

        38    -   75   Mapilapy;  20% MNdhUk;  

        76    -   113   Mapilapy;   25% MNdhUk;

     114    -  150    Mapilapy;  34% MNdhUk; 

Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 34% khNdhu; 114 my;yJ mjpYk; $ba 

Gs;spfisg; ngw;Ws;sdu;. guPl;rhu;j;jpfspy; 21% khNdhu; 37 

my;yJ mjw;F Fiwthd Gs;spfisNa ngw;Ws;sdu;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik 

 

07 tJ tpdhtpy; Nrjd ,urhadtpaYf;Fupa tplaq;fs; guPl;rpj;Jg; ghu;f;fg;gl;Ls;sd. 

gFjp (a) ,d; ,yFjd;ik 67% MFk;. mNuhkw;wpf; Nru;itfs; njhlu;ghd mwpTk; tpsf;fKk; 

khztu;fsplj;Nj NghJkhdsT cs;sij ,J Rl;bf;fhl;Lfpd;wJ. 

 

7 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

* 
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gFjp (c) ,d; ,yFjd;ik 32% vd;Dk; Fiwe;j ngWkhdj;ijf; nfhz;Ls;sJ. jug;gl;Ls;s jhf;fg;nghwpKiw 

Mf;fg+u;tkhdjhf  fl;bnaOg;gg;gl;Ls;sikahy; khztu;fs; Nfhl;ghLfis rupahf tpsq;fpf;nfhs;shky; 

kddk; nra;J nghwpKiwia vOj KbahJ.  ,J ,jd; ,yFjd;ik Fiwtjw;F fhuzkhf ,Uf;fyhk;. 

jhf;f tifia (cjhuzq;fs;: fUehl;l gpujpaPl;Lj;jhf;fq;fs;, ,yj;jpud; ehl;l gpujpaPl;Lj;jhf;fq;fs;, 
,yj;jpud; ehl;l $l;lw;jhf;fq;fs; ......) rupahf ,dq;fhz;gjd; %yk; ,g; nghwpKiwia ,yFthf vOj KbAk;.  

,g;gpur;rpid, mrl;ily; FNshiul;L  ,w;Fk; NaOH  ,w;Fk; ,ilapyhd jhf;fj;jpd; nghwpKiwapd; JizAld; 

mNj Nghd;w NtW nghwpKiwnahd;iwf; fl;bnaOg;Gtjhf mike;Js;sJ. jhf;f tifia ,dq;fhz;gjw;Fk; 

mjd; JizAld; nghwpKiwia epu;khzpg;gjw;Fkhd Mw;wiy khztu;fsplj;jpy; Nkk;gLj;j Ntz;Lk;.

nghwpKiwnahd;wpy; mk;Gf;Fwpfis rupahfg; gad;gLj;JtJ Kf;fpakhdjhFk;.

cjhuzk;

Nrjd ,urhadj;jpy; rpwpa nghwpKiwfis khztu;fNs fl;bnaOg;gjw;F tha;g;ig Vw;gLj;jpf;nfhLg;gjd; 

%yKk; Nru;itfSf;fpilapyhd njhlu;Gfis gy gbKiwfspy; fl;bnaOg;Gtjw;F tha;g;gspg;gjd; %yKk; 

mtu;fspd; milTkl;lj;ij NkYk; cau;j;jyhk;.
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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 Pb2+,  Co2+, Ag+          (08 x 3) 

08 Mk; tpdh
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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 I P1 :  PbCl2 kw;Wk; AgCl  P2: PbS   P3: CoS   (05 x 4) 

II  fiury; 1: Co2+   OR   Co(NO3)2   OR     [Co(H2O)6]2+          (05) 

fiury;  2:  [CoCl4]2-              (05) 

fiury;  3: [Co(NH3)6]2+              (05) 

 

 fiurypy;> ry;igl;Lfshf tPo;gbTWk; fw;wad;fs;> 

[M2+][S2-]    >   Ksp              (04) 

mkpy Clfj;jpy;, [S2-] Fiwf;fg;gl;Ls;sJ.           (03) 
 H2S(aq)                     2H+(aq)  +   S2-(aq)            (03) 

$l;lk; IV ,y; fw;wad;fspd; ry;igl;Lf;fspd; Ksp > $l;lk; II ,y; fw;wad;fspd;  

 ry;igl;Lf;fspd; Ksp                            (03) 
(Mn2+, Zn2+, Ni2+, Co2+) 

mkpy Clfj;jpy; [S2-] Fiwf;fg;gLtjhy;> ry;igl;Lfshf $l;lk; IV ,d; fw;wad;fs; 
tPo;gbthfhJ. MfNt mit kPsTk; fiurypy; cz;L. .         (03) 
       

 

 

 NH3                 (03) 

8(a):  75 marks 
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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  NH3               (03) 

 

 
Kjy; nraw;ghl;by; jhf;fk; 

(NH4)2SO4  +  2NaOH  →  Na2SO4  +  2NH3  +  2H2O  ………..…(1)        (04) 

 NH4NO3     +  NaOH   →  NaNO3   +   NH3    +    H2O  …………..(2)                        (04) 

 

,uz;lhk;; nraw;ghl;by; jhf;fk; 

 (NH4)2SO4  +  2NaOH  →  Na2SO4  +  2NH3  +   2H2O  ………… (3)        (03) 

 NH4NO3     +  NaOH   →  NaNO3   +   NH3    +    H2O  …………..(4)        (03) 

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

-  + 3NH3 ….….........(5)        (05) 

Fwpg;G: Nfs;tpapy; nraw;ghLfspw;fhd jhf;fq;fs; jdpj;jdpahf vOJk;gb Nfl;fg;glhjjhy;> 

khztHfs; nraw;ghL 2 ,y; filrp %d;W jhf;fq;fis kl;Lk; vOj KbAk;. mg;gbaahapd;> 

NaOH cldhd xt;nthU jhf;fj;jpw;Fk; 7 Gs;spfs; toq;Ff. (m-J. jhf;fq;fs; 3 kw;Wk; 4). 

 

 

  

 khjpupapy; (NH4)2SO4 ,d; msT = x g  (01) khjpupapy NH4NO3 ,d; msT = y g     (01) 

 (NH4)2SO4 ,d; %yH jpzpT= 132      (01) NH4NO3 ,d; %yH jpzpT = 80                  (01) 

 (NH4)2SO4 ,d; %y;fs; =  
132

x
        (01) NH4NO3 ,d; %y;fs; =  

80
y

    (01) 

nraw;ghL 1 

NaOH ,d; %y;fs;      = 20.10
1000

10.0
u           (01) 

  

MfNt, NaOH cld; jhf;fKw;w HCl ,d; %y;fs; =  20.10
1000

10.0
u           (01) 

   

MfNt, NH3 cld; jhf;fKw;w HCl ,d; %y;fs; = 0.30
1000

10.0
u  - 20.10

1000
10.0

u   (01)  

       = 80.19
1000

10.0
u    (01)  
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MfNt, tpLtpf;fg;gl;l NH3(g) ,d; %y;fs;  = 80.19
1000

10.0
u   (01)  

   50.00 cm3 ,Ys;s (NH4)2SO4 ,d; %y;fs;  =  
5
1

132
u

x
   (01)  

 50.00 cm3 ,Ys;s NH4NO3 ,d; %y;fs;   = 
5
1

80
u

y
   (01) 

                    

 MfNt, 50.00 cm3 fiuryhy; jug;gl;l NH3 ,d; %y;fs; (Eq. (1) & (2)) = 

   2
5
1

132
uu

x
  +

5
1

80
u

y
= 80.19

1000
10.0

u                           ………………………(6) (07) 

 xj;j tifapy; nraw;ghL  2 ,w;F 

NaOH ,d; %y;fs;      = 00.15
1000

10.0
u   (01) 

     

MfNt, NaOH cld; jhf;fKw;w HCl ,d; %y;fs; =  00.15
1000

10.0
u   (01) 

    

MfNt, NH3 cld; jhf;fKw;w HCl ,d; %y;fs; = 0.30
1000

10.0
u  - 00.15

1000
10.0

u  (01)  

       = 00.15
1000

10.0
u   (01)  

 MfNt, tpLtpf;fg;gl;l NH3(g) ,d; %y;fs;  = 00.15
1000

10.0
u   (01) 

   25.00 cm3 ,Ys;s (NH4)2SO4 ,d; %y;fs;   =  
10
1

132
u

x
   (01)  

 25.00 cm3 ,Ys;s NH4NO3 ,d; %y;fs;   = 
10
1

80
u

y
   (01) 

                    

 25.00 cm3 fiuryhy; jug;gl;l NH3 ,d; %y;fs; (Eq. (3), (4) & (5)) = 

  2
10
1

132
uu

x
  +

10
1

80
u

y
+ 

10
1

80
u

y
= 00.15

1000
10.0

u  ………………………(7) (07)  

  2
10
1

132
uu

x
 + 

10
1

80
2

u
y

  = 00.15
1000

10.0
u  
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5
1

132
u

x
  +

5
1

80
u

y
= 00.15

1000
10.0

u            ………………………(8) (01) 

Eq.(6)  
5
1

132
u

x
+  

10
1

80
u

y
= 

2
180.19

1000
10.0

uu                       ………….……………(6) 

Eq. (8) – (6)  
10
1

80
u

y
= 00.15

1000
10.0

u  - 90.9
1000

10.0
u      (01) 

  80010.5
1000

10.0
uu y ;   

  408.0 y              (02) 

408.0 y I Eq.(8) ,y; gpujpapl (y=0.408, Eq. (6) ,w;Fk; gpujpaplg;glyhk;) 

  
5
1

132
u

x
+ 

5
1

80
408.0

u = 00.15
1000

10.0
u        

  
660

x
= 00.15

1000
10.0

u  - 
400
408.0

  =  
4000

)08.40.6( �
 

  317.0 x              (02) 

% of (NH4)2SO4   = 100
0.1

317.0
u       % of NH4NO3  = 100

0.1
408.0

u    

      =  31.7%              =  40.8%                     (05 + 05) 

 8(b)(iv): 50 Gs;spfs; 

khw;W topKiw  1 

topKiw 1  

Nrfupf;fg;gl;l NH3  ,d; njhif    = (30.00 x 0.10  - 10.20 x 0.10) x 10-3 mol  (02)     

   = 1.98 x 10-3 mol    (01) 

1 g khjpupapypUe;jhd NH3 ,d; njhif  = 1.98 x 10-3 x 5   (01)  

    = 9.90 x 10-3 mol   (01) 

topKiw 2 

Nrfupf;fg;gl;l NH3  ,d; njhif    = (30.00 x 0.10  - 15.00 x 0.10) x 10-3 mol  (02)     

   = 1.50 x 10-3 mol    (01) 

1 g khjpupapypUe;jhd NH3 ,d; njhif  = 1.50 x 10-3 x 10 mol   (01) 

    = 15.0 x 10-3 mol   (01) 

1 g khjpupapypUe;jhd NH4NO3  ,d; %y; vz;zpf;if  = x 

75 Gs;spfs;

eilKiw 2

eilKiw 1
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1 g khjpupapypUe;jhd (NH4)2SO4  ,d; %y; vz;zpf;if = Ǉ 

topKiw 1 ,y;, NH3 MdJ NH4NO3 ,ypUe;Jk; (NH4)2SO4  ,ypUe;Jk; ntspg;gLk;. 

         MfNt, x�+ 2Ǉ =  9.90 x 10-3 mol     ………………(1)         (07) 

topKiw 2 ,y;, NO3
- ck; NH3  Mf khw;wg;gl;L NH4NO3, (NH4)2SO4  ,ypUe;J ntspg;gLk; NH3  

cld; ,izAk;. 

        MfNt, 2x + 2Ǉ = 15.0 x 10-3 mol      ……………..(2)          (07) 

(2) – (1)                x = (15.0 – 9.9) x 10-3 mol    

               = 5.1 x 10-3  mol          (02) 

(1) ,ypUe;J              Ǉ = � � 3101.59.9
2
1 �u�           (02) 

               =  2.4 x 10-3 mol          (02) 

khjpupapy; NH4NO3  ,d; %                        =
g

molgmol

0.1
10080101.5 13 uuu  �

      

                =   40.8%              (05)     

 khjpupapy; (NH4)2SO4  ,d; %                  =
g

molgmol

0.1
100132104.2 13 uuu  �

          (04 + 01) 

             =  31.7%           (05) 

khw;W topKiw  2 

topKiw 1 

HCl ,d; Muk;g %y;fs;   = 00.30
1000

10.0
u          (01) 

       

kPjpahd HCl ,d; %y;fs;   =  20.10
1000

10.0
u          (01) 

 
HCl : NaOH = 1: 1     

MfNt, gad;gLj;jpa HCl %y;fs;   = 00.30
1000

10.0
u - 20.10

1000
10.0

u        (02)  

= 80.19
1000

10.0
u  = 0.00198        (02) 

NH4OH  +  H�l → NH4Cl  +  H2O 

(04 +01 %y; jpzpTf;F) 

(04 +01 %y; jpzpTf;F) 

eilKiw 1

eilKiw 2

eilKiw 1

-1

-1
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MfNt, ntspg;gl;l NH3 ,d; %y;fs; (50.0 cm3 ,Ys;s  NH4NO3 kw;Wk; (NH4)2SO4)   
               = 0.00198                (01) 

topKiw 2 

HCl ,d; Muk;g %y;fs;   = 00.30
1000

10.0
u           (01)  

kPjpahd HCl ,d; %y;fs;   =  00.15
1000

10.0
u           (01) 

    

MfNt, gad;gLj;jpa HCl %y;fs;  = 0.30
1000

10.0
u  - 00.15

1000
10.0

u          (02) 

= 00.15
1000

10.0
u            (01) 

= 0.0015 

50.00 cm3 ,Ys;s %y;fs;    =  0.00150 x 2 = 0.003       (01)  

MfNt, 50.00 cm3 ,Ys;s NO3
- ,d; %y;fs;   = 0.003 - 0.00198 = 0.00102       (07) 

250.0 cm3 ,Ys;s NH4NO3 ,d; jpzpT = 0.00102 x 80 x 5 g          (01) 

khjpupapy; NH4NO3  ,d; % =
g

molgmol

0.1
1008000102.0 1 uu �

                                          

= 40.8%      (05) 

NH4NO3 ,ypUe;J ngwg;gLk;  NH3 ,d; %y;fs; (50.00 cm3 ,ypUe;J)  =  0.00102        

MfNt, (NH4)2SO4 ,ypUe;J ngwg;gLk;  NH3 ,d; %y;fs; = 0.00198 – 0.00102 = 0.00096      (07) 

(NH4)2SO4 :  NH3 = 1:2 

MfNt, (NH4)2SO4 ,d; %y;fs;   = 
2

00096.0
 = 0.00048        (01) 

khjpupapy; (NH4)2SO4 ,d; jpzpT =  0.00048 x 132 x 5 g          (01) 

khjpupapy; (NH4)2SO4   ,d; %       = 
g

molgmol

0.1
100513200048.0 1 uuu �

                

    = 31.68         (05) 

  8(b):  75 Gs;spfs; 

(04 +01 %y; jpzpTf;F) 

(04 +01 %y; jpzpTf;F) 

eilKiw 1

(01)

2

31.7
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8 Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

tpdhj;jhspy; gFjp C ,y; Fiwe;jsthd guPl;rhu;j;jpfs; 
njupTnra;j  tpdhthf ,t; tpdh mikfpd;wJ. mJ 

40% MFk;. ,t;tpdhtpw;F xJf;fg;gl;Ls;s Gs;spfs; 

150 MFk;.

mjpy; 00    -  37  Mapilapy;  36%  MNdhUk;

        38    -   75   Mapilapy;  34%  MNdhUk;  

        76    -   113   Mapilapy;   22%  MNdhUk;

     114    -  150    Mapilapy;  8%   MNdhUk; 

Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 8% khNdhu; 114 my;yJ mjpYk; 

$ba Gs;spfisg; ngw;Ws;sdu;. guPl;rhu;j;jpfspy; 36% 

khNdhu; 37 my;yJ mjw;F Fiwthd Gs;spfisNa 

ngw;Ws;sdu;.

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

,t; tpdhtpy; 6 cggFjpfs; cs;sd. 

mtw;Ws; 3 cggFjpfspd; ,yFjd;ik 

30 my;yJ mjdpYk; FiwthFk;.    (b)(i)  
,yFthd cggFjpahf miktNjhL 

mjd; ,yFjd;ik 82% MFk;. cggFjp 

(b)(iv) ,d; ,yFjd;ik    Fiwthff; 

fhzg;gLfpd;wJ. mJ 14% MFk;. 

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

,
y
F
j
d
;i
k

 

8 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;
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8 tJ tpdhtpd; (a) gFjpahdJ nra;Kiwr; Nrhjidfis mbg;gilahff; nfhz;L 

epu;khzpf;fg;gl;l xU tpdhthFk;. khztu;fspd; Mu;tkpd;ik fhuzkhf ,g;gFjpapd; ,yFjd;ik 

Fiwtile;Js;sJ vdyhk;.

gFjp (b) ,d; (iv) MtJ cggpuptpd; ,yFjd;ik 14% MFk;. ,J rkg;gLj;jpa 

,urhadr;rkd;ghLfspd; JizAld; (Redox rkd;ghLfs;) ,urhadf; fzpj;jy;fis Nkw;nfhs;s 

Ntz;ba tpdhthFk;. vz;zf;fUf;fisg; gad;gLj;jp gpuNahf uPjpahd gpur;rpidfis jPu;g;gjpy; 

khztu;fspd; Mw;wy; Fiwthf cs;sJ. ,f; fzpj;jypd; NghJ Kjypy; tpdhit ed;F thrpj;J 

tpsq;fpf; nfhz;L gbg;gbahf gpur;rpidfisj; jPu;j;Jf;nfhs;s Ntz;Lk;. (b)(i) ,y; thAit 
,dq;fhz;gJ ,yFthf mike;j NghjpYk; (b)(ii) gFjpia ed;F thrpj;J tpsq;fpf;nfhs;shik 
fhuzkhfTk; Kjy; tpdhtpd; tpilf;F rkkhd tpilNa ,q;Fk; tUtjhy; Vw;gl;l rydk; fhuz-

khfTk; ,t; tpdhtpw;fhd khztu;fspd; milTkl;lk; Fiwe;Js;sJ. khztu;fs; vg;NghJk; 

jkJ cWjpepiyiaf; filg;gpbj;jy; Ntz;Lk;.

(b)(iii) ,y; tpdtg;gl;l rkg;gLj;jg;gl;l rkd;ghLfis vOJtjpy; NghJkhd Mw;wy; 

khztu;fsplk; fhzg;gltpy;iy vd;gJ Gydhfpd;wJ. ,urhadj; jhf;fq;fs; njhlu;ghd rupahd 

vz;zf;fUf;fis Vw;gLj;jpf;nfhz;lhy; kddk; nra;ahkNyNa ,t; tifahd tpdhf;fSf;F 

tpilaspf;f KbAk;. mjw;Nfw;g Mrpupau;fs; jkJ fw;wy; - fw;gpj;jy; nrad;Kiwiaf; 

fl;bnaOg;Gjy; Ntz;Lk;.

(8)(a)(iii) ,w;Fupa ,yFjd;ik 27% MFk;. ,J fw;wad; gFg;gha;Tld; njhlu;Ggl;l tpdhthFk;. 

Clfj;jpd; mkpy, fhu jd;ikf;F Vw;g ry;igl;lhf tPo;gbthjiy my;yJ tPo;gbthfhikia 

gpd;tUk; rkepiyr; rkd;ghl;bd; JizAld; tpsf;f KbAk;. MapDk; mNefkhNdhu; rkd;ghl;bd; 

JizAld; tpilaspf;ftpy;iy.

mkpy Clfj;jpy; rkepiy ,lg;gf;fkhfTk; fhu Clfj;jpy; rkepiy tyg;gf;fkhfTk; efu;tjhy; 

S2- ,d; nrwpT khw;wkiljy; my;yJ khw;wkilahikia tpsf;fKbAk;. ,t;ntz;zf;fUit 

khztu;fs; tpsq;fpf;nfhs;s Ntz;Lk;.

H2S(aq)           2H+
(aq) + S2-

(aq)

* 
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I  ntspw;Wk; J}s; – CaCO3 (Rz;zhk;Gf;fy;), CaO (ePwhjRz;zhk;G), Ca(OH)2 (ePwpaRz;zhk;G)  
        kw;Wk; Cl2 gas 
II  fy;rpak; fhigl;L –  CaO  kw;Wk; fw;fup(C) 
III  Urea – NH3 and CO2 
IV  H2SO4 –  fe;jfk;, FeS2(mad; igiul;L) tsp kw;Wk; H2O 

  (02 X 9 = 18 Gs;spfs;) 
       9(a)(i):  18 Gs;spfs;  

 

I  ntspw;Wk; J}s; 
CaCO3(s)                             ȴ    CaO(s)  +  CO2(g)       (03) 
CaO(s)  +  H2O(l)                         Ca(OH)2(s)      (03) 
3Ca(OH)2(s) +  2Cl2(g)                   Ca(OCl)2.Ca(OH)2.CaCl2.2H2O    (03) 

    9(a)(ii)I:  11 Gs;spfs; 

II   fy;rpak; fhigl;L 
 

CaO(s)  +  3C                              CaC2(s)  +    CO(g)          (03)           

my;yJ 

2CaO(s)  +  5C                          2CaC2(s)   +   CO2(g) 
   9(a)(ii)II:  05 Gs;spfs; 

 

;rkg;gLj;jpa rkd;ghl;bw;FͿ 

III  a+upah�

2NH3(l)  +  CO2(l)                                NH2COONH4(s) (03)                             CO(NH2)2 (solution) + H2O(02) 

 

     ;rkg;gLj;jpa rkd;ghl;bw;FͿ�

           CO(NH2)2 (s)  (01) 

              [9(a)(ii)III:  10 Gs;spfs;] 

RT  (01) 

 
           12-15 hrs.  (01) 

 

hrs 

hrs 

 

~ 2000 ± 100oC (02) 

 

hrs 

hrs 

 

180 - 200 oC  (01) 

 

hrs 

hrs 

 

150 atm.    (01) 

 

hrs 

hrs 

 

jhoKf;fj;jpy; 

gpupif (01) 

pressure 

 

 

 pressure 

 

hrs 

hrs 

 

Mtpahf;fp 

nrwpthf;fy; (01) 

pressure 

 

 

 pressure 

 

hrs 

09 Mk; tpdh

(S)

(S)
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I  ntspw;Wk; J}s; – CaCO3 (Rz;zhk;Gf;fy;), CaO (ePwhjRz;zhk;G), Ca(OH)2 (ePwpaRz;zhk;G)  
        kw;Wk; Cl2 gas 
II  fy;rpak; fhigl;L –  CaO  kw;Wk; fw;fup(C) 
III  Urea – NH3 and CO2 
IV  H2SO4 –  fe;jfk;, FeS2(mad; igiul;L) tsp kw;Wk; H2O 

  (02 X 9 = 18 Gs;spfs;) 
       9(a)(i):  18 Gs;spfs;  

 

I  ntspw;Wk; J}s; 
CaCO3(s)                             ȴ    CaO(s)  +  CO2(g)       (03) 
CaO(s)  +  H2O(l)                         Ca(OH)2(s)      (03) 
3Ca(OH)2(s) +  2Cl2(g)                   Ca(OCl)2.Ca(OH)2.CaCl2.2H2O    (03) 

    9(a)(ii)I:  11 Gs;spfs; 

II   fy;rpak; fhigl;L 
 

CaO(s)  +  3C                              CaC2(s)  +    CO(g)          (03)           

my;yJ 

2CaO(s)  +  5C                          2CaC2(s)   +   CO2(g) 
   9(a)(ii)II:  05 Gs;spfs; 

 

;rkg;gLj;jpa rkd;ghl;bw;FͿ 

III  a+upah�

2NH3(l)  +  CO2(l)                                NH2COONH4(s) (03)                             CO(NH2)2 (solution) + H2O(02) 

 

     ;rkg;gLj;jpa rkd;ghl;bw;FͿ�

           CO(NH2)2 (s)  (01) 

              [9(a)(ii)III:  10 Gs;spfs;] 

RT  (01) 

 
           12-15 hrs.  (01) 

 

hrs 

hrs 

 

~ 2000 ± 100oC (02) 

 

hrs 

hrs 

 

180 - 200 oC  (01) 

 

hrs 

hrs 

 

150 atm.    (01) 

 

hrs 

hrs 

 

jhoKf;fj;jpy; 

gpupif (01) 

pressure 

 

 

 pressure 

 

hrs 

hrs 

 

Mtpahf;fp 

nrwpthf;fy; (01) 

pressure 

 

 

 pressure 

 

hrs 

RT (01)

CaCo3(s) + 3C(s)                           2CaC2(s)+Co(g)+ Co2(g)
(,t;tUlj;jpw;F khj;jpuk;)
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I  ntspw;Wk; J}s; – CaCO3 (Rz;zhk;Gf;fy;), CaO (ePwhjRz;zhk;G), Ca(OH)2 (ePwpaRz;zhk;G)  
        kw;Wk; Cl2 gas 
II  fy;rpak; fhigl;L –  CaO  kw;Wk; fw;fup(C) 
III  Urea – NH3 and CO2 
IV  H2SO4 –  fe;jfk;, FeS2(mad; igiul;L) tsp kw;Wk; H2O 

  (02 X 9 = 18 Gs;spfs;) 
       9(a)(i):  18 Gs;spfs;  

 

I  ntspw;Wk; J}s; 
CaCO3(s)                             ȴ    CaO(s)  +  CO2(g)       (03) 
CaO(s)  +  H2O(l)                         Ca(OH)2(s)      (03) 
3Ca(OH)2(s) +  2Cl2(g)                   Ca(OCl)2.Ca(OH)2.CaCl2.2H2O    (03) 

    9(a)(ii)I:  11 Gs;spfs; 

II   fy;rpak; fhigl;L 
 

CaO(s)  +  3C                              CaC2(s)  +    CO(g)          (03)           

my;yJ 

2CaO(s)  +  5C                          2CaC2(s)   +   CO2(g) 
   9(a)(ii)II:  05 Gs;spfs; 

 

;rkg;gLj;jpa rkd;ghl;bw;FͿ 

III  a+upah�

2NH3(l)  +  CO2(l)                                NH2COONH4(s) (03)                             CO(NH2)2 (solution) + H2O(02) 

 

     ;rkg;gLj;jpa rkd;ghl;bw;FͿ�

           CO(NH2)2 (s)  (01) 

              [9(a)(ii)III:  10 Gs;spfs;] 

RT  (01) 

 
           12-15 hrs.  (01) 

 

hrs 

hrs 

 

~ 2000 ± 100oC (02) 

 

hrs 

hrs 

 

180 - 200 oC  (01) 

 

hrs 

hrs 

 

150 atm.    (01) 

 

hrs 

hrs 

 

jhoKf;fj;jpy; 

gpupif (01) 

pressure 

 

 

 pressure 

 

hrs 

hrs 

 

Mtpahf;fp 

nrwpthf;fy; (01) 

pressure 

 

 

 pressure 

 

hrs 

my;yJ

o oo

(l/g)
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IV     ry;gpaupf;fkpyk;+  
S(s)  +  O2(g)      SO2(g)  or   2FeS2 + nO2     8SO2 + 2F22O3  (03) 

2SO2(g)  +   O2(g)   2SO3(g)       (03) 

 

SO3(g)  +  H2SO4     H2S2O7       (03) 

H2S2O7  +  H2O                  2H2SO4       (03) 

    [ 9(a)(ii)IV:  15 Gs;spfs;] 

       [9(a)(ii):  41 Gs;spfs;] 

 

gad;fs; 
ntspw;Wk; J}s;  

x ntspw;Wk; fUtp; 
x ePiu fpUkpafw;wy; 

fy;rpak; fhigl;L  
x g+g;gjidj; J}z;Ljy; 

x goq;fisg; gOf;fr; nra;jy; 

x xl;rpmrw;wyPd; Rthiy Mf;fy; 

x mrw;wyPd; jahupg;G 
a+upah 

x iejurd; nrwpe;j grisfs; jahupg;gpy; 

x a+upah-Nghky;bifllL gy;gFjpakhf;fy; 

H2SO4 

x nghRNgw;W gris jahupg;G 

x (NH4)2SO4 jahupg;G 
x NuNahd;> gpsh];bf; jahupg;G 

x rhaq;fs; jahupg;G 

x ntbnghUs; jahupg;G 

x kUe;Jtif jahupg;G 

x gw;wup mkpyk; 

x thAf;fis cyHj;jy; (e.g.Cl2 thA)         (02 + 02) x 4 = 16 Gs;spfs; 
Fwpg;G:  gad;fspw;F  Gs;sp toq;Fk;NghJ>  Gs;spapLk; jpl;lj;jpy; Fwpg;gplhj gad;fs; ,Ug;gpd; 
gpujhd guPl;rfupd; mDkjpAld; Gs;sp toq;Ff.    9(a)(iii):  16 Gs;spfs; 

 

  V2O5 (01) 

 

hrs 

hrs 

 

450 oC (01), 1 atm (01) 

 

  

 

hrs 

hrs 

 

 9(a): 75 Gs;spfs; 
 

ry;g+upf;fkpyk;

(l)(l)

(l) (l)

(l)

4 11

Fwpg;G: (i), (ii) ,w;F ngsjpf epiyfs; mtrpaky;y.

(aq)



- 72 -
f.ngh.j (c.ju) ,urhadtpay; kjpg;gPl;L mwpf;if 2017

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 29 

I 
x tspkz;lyk; – CO2         (02) 
x jhtuq;fs; –FSf;NfhR/ khg;nghUs;/ nrYNyhR/ ,ypf;dpd;(lignin)   (02) 
x ePH – HCO3

- / CO3
2- (CO2(aq))        (02) 

x Gtp XL –CaCO3 / CaCO3.MgCO3/ capHr;Rtl;L vupnghUs; (fw;fup, ngw;Nwhypak;) /ngd;rpw;fup 
           (02) 

 

 
II     Clhf mfw;wy; 

x ifj;njhopy; %yk; gjpj;jy; (VgH Kiw)/cl;jfd vQ;rpd;/caH ntg;gepiy jfdk; 
           (02) 

x capupay; uPjpahf (iejurd; gjpf;Fk; gf;Bupah)     (02) 
x tspapy; gjpj;jy; (kpd;dyhy;)        (02) 
 
Clhf kPs;epug;gy; 
x iejurd; ,wf;Fk; gf;Bupahf;fs; %yk; NO3

- MdJ N2 thAthf   (02) 
 

 

 
III    tspj;njhlHGila epge;jidfspd; fPo; kz;zpYs;s fhgd; NrHitfs; CO2 Mf khw;wg;gLk;.  

            (02) 
      mg;gbapUf;f, fhw;wpd;wpa epge;jidfspy; mit CH4, CO Mf khw;wg;gly;.   (02) 
                9(b)(i): 20 Gs;spfs; 
 

 NO,    NO2                    (02+ 02) 
2NO(g)  +  O2(g)   →   2NO2(g)        (02) 
4NO2(g)  +   2H2O(l)  +   O2;ŐͿ →   4HNO3(aq)      (02) 
Or  2NO2(g) + H2O(l)  Æ HNO2(aq)+ HNO3(aq) 
 HNO3 xU td;dkpyk; mJ nfhLg;gJ H+  +  NO3

-   my;yJ     (HNO3    →   H+  +  NO3
-) (02) 

                               9(b)(ii): 10 Gs;spfs; 
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 XNrhd;gil eypjy; 
x tsp-rPuhf;fp ifj;njhopy; (CFC / HCFC / thAj;Jzpf;iffs;-aerosol)     
x FspHrhjdg;ngl;b ifj;njhopy; (CFC / HCFC)       
x tpkhd ifj;njhopy; my;yJ kpifnahyp n[l; tpkhdq;fs; (NO2) 
x tptrha ,urhad ifj;njhopy; (CH3Br fisnfhy;yp)/Gifa+l;b 
x Cl2 ,idg; gad;gLj;Jk; my;yJ ntspapLk; jPaizf;Fq;fUtp ifj;njhopy;  

       VjhtJ ,uz;L (02+02) 
g+Nfhs ntg;gkhjy; 

x tptrhak; (CH4, N2O) 
x tsp-rPuhf;fpfs; (CFC/ HCFC) 
x FspHrhjdg;ngl;b ifj;njhopy; (CFC / HCFC) 
x Nfhopg;gz;iz (CH4) 
x epyf;fup kpd;Dw;gj;jp epiyaq;fs; (CO2) 
x iej;jpNuw;W cuq;fs; 

x CH3Br fisnfhy;ypfs; / Gifa+l;b 
x jPaizf;Fq;fUtpfspy; Halons 
x FNshupd; thAit gpwg;gpf;Fk; / gad;gLj;Jk; VjhtJ ifj;njhopy;fs; 
x thAj;Jzpf;iffs;-Aerosol / njspfUtpfs;      VjhtJ ,uz;L (02 + 02) 

                             
mkpy kio 

x Nghf;Ftuj;jpy; capHr;Rtl;L vupnghUl;fis vupj;jy;  (NO, NO2)   (02) 
x epyf;fup kpd;Dw;gj;jp epiyaq;fspy; capHr;Rtl;L vupnghUl;fis vupj;jy;  (SO2) (02) 

* caH ntg;gepiyj; jfdk; (NO, NO2) 

 ifj;njhopy;fs;:    02 Gs;spfs; x 6 = 12 Gs;spfs; 
 ,urhad ,dq;fs;:  01 Gs;spfs; x 6 = 06 Gs;spfs; 
               9(b)(iii): 18 Gs;spfs; 

 

 Vg/h; Kiw (NH3 jahupg;G)        (04) 
 NH3 cuq;fshf khw;wg;glyhk;         (01) 

NH3
converted to

Ostwald 
Process (02)

HNO3
 (03)

I

        

x];Nthy;l; 

Kiwapy; khw;wy; 

(02)
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HNO3 MdJ kz;zpy; NrHf;fg;gLk; gristif jahupg;Gfspy; gad;gLk; (02) cjhuzkhf 
 KNO3 (02), NH4NO3 (02), urea (02) 
my;yJ 

 II jput NH3 Neubahf xU grisahfg; gad;gLk;.  (01) 

NH3

H2O
NH4

+ nitrifying
bacteria

NO2
- nitrifying

bacteria
NO3

-

(01) (02) (03) (02) (03)(02)  
          9(b)(iv): 18 Gs;spfs; 
 

 XOq;fw;w Kiwapy; jpz;kf; fopTfs; mfw;wg;gLtjd; tpisthf> fhw;wpd;wpa 

 epge;jidfspd; fPo; (02) gf;Bupah nraw;ghL fhuzkhf (01) ngUksT nkNjd; thA (02) 
 (jpz;kf; fopTg; gilfspilNa) cUthf;fg;gLfpwJ. ,k; nkNjd; xU gr;ir tPl;L thA 

 (01).  mj;Jld; g+Nfhs ntg;gkhjYf;Fg gq;fspg;G nra;fpwJ (03). 
           9(b)(v): 09 marks 

 

 
(I)  1Ɛ22Ɛ2sƉ63Ɛ23Ɖ64Ɛ03Ě1     OR    1Ɛ22Ɛ2sƉ63Ɛ23Ɖ63Ě1 OR [Ar] 3d14s0  (02) 

(Fwpg;G: A , B ,uz;bdJk; Ti ,d; xl;rpNaw;w vz; rkkhFk;) 

 
 

 A apd; fl;likg;G 
 nts;is tPo;gbT  AgCl MFk; (njhlHG %yH jpzpT = 143.5)   (02) 

 9(b):  75 Gs;spfs; 

iejurd; gjpf;Fk; 

gf;Bupah 

iejurd; gjpf;Fk; 

gf;Bupah 
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09 Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

xd;gjhk; tpdhit 80% khd guPl;rhu;j;jpfs;         nj-

upT nra;Js;sdu;.  gFjp C ,y; toq;fg;gl;Ls;s  
%d;W tpdhf;fspy; ,t;tpdhitNa mjpfsthNdhu; 

njupTnra;jpUe;jdu;. ,t;tpdhtpw;F xJf;fg;gl;Ls;s 

Gs;spfs; 150 MFk;.

mjpy; 00    -  37  Mapilapy;  34%  MNdhUk;

        38    -   75   Mapilapy;  37%  MNdhUk;  

        76    -   113   Mapilapy;  25%  MNdhUk;

     114    -  150    Mapilapy;  4%   MNdhUk; 

Gs;spfisg; ngw;Ws;sdu;.

,t;tpdhtpw;F 4% khNdhu; 114 my;yJ mjw;F 

Nkw;gl;l Gs;spfisg; ngw;Ws;sNjhL, 34% khd 

guPl;rhu;j;jpfs; 37 my;yJ mjw;F Fiwe;j Gs;spfisg; 

ngw;Ws;sdu;. 

(a) (b)

*  ,t; tpdh 10 cggFjpfisf; nfhz;Ls;sNjhL tpdhtpd; xl;Lnkhj;j ,yFjd;ik 50% MFk;. 5 

cggFjpfspd; ,yFjd;ik 30% I tplf; FiwthFk;. ,tw;Ws; (b)(iv) Fiwe;j ,yFjd;ikiaf; 
nfhz;Ls;sNjhL $ba ,yFjd;ikia (b)(i)I nfhz;Ls;sJ. 

9 MtJ tpdhtpd; gFjp (a) ,y; Nfhl;ghl;L uPjpahd nghJ tplaq;fs; njhlu;ghf tpdtg;gl;Ls;sd. ,jpy; 
(a) (ii) cggFjpapd; ,yFjd;ik Fiwthff; fhzg;gLfpd;wJ. xt;nthU ifj;njhopw; nrad;Kiwiaf; 

fhl;Ltjw;F gad;gLj;jg;gLk; rkd;gLj;jg;gl;l ,urhadr; rkd;ghLfisAk; mtw;wpd; epiyikfisAk; 

vOJtjpy; khztu;fs; ,;lu;gl;Ls;sdu;. ghltplaq;fisf; fw;Fk; NghJ ghl tpla vy;iyf;Fl;gl;l 

ifj;njhopw; nrad;KiwfSf;Fupa rkd;ghLfs; kw;Wk; Njitg;gLk; epiyikfs; njhlu;ghf $ba ftdk; 

nrYj;Jk;gb khztu;fis typAWj;jy; Ntz;Lk;. Gwr; R+oypy; epfOk; khw;wq;fSf;Fk; ,urhadtpaYf;Fk; 

,ilapyhd ,ilj;njhlu;Gfis cs;thq;fpf;nfhs;tjw;F cs;s Mu;tk; ,t;tyfpy; khztu;fspd; 

milTkl;lj;ij cau;j;j topNfhYk;.

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

,
y
F
j
d
;i
k

 

9 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;
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(b) (i) (III) ,yFthd Neupilahd tpdhthf mike;jNghjpYk;  mjw;Fupa milTkl;lk; FiwthfNt 

fhzg;gLfpd;wJ. ,aw;ifr; nrad;Kiwfs; njhlu;ghd mwpTk; tpsf;fKk; khztu;fsplk; Nghjpastpy; 

,y;iy vd;gij ,J vLj;Jf;fhl;Lfpd;wJ.

gFjp (b)(iii) ,y; R+oy; gpur;rpidfSf;F gq;fspg;Gr;nra;Ak; ifj;njhopw; nrad;Kiwfs; gw;wp 

tpdtg;gl;Ls;sJ. ,t;thwhd tpdhf;fSf;F tpilnaOJk; NghJ xt;nthU gFjpf;FKupa tpilfis 

njspthfTk; ntt;NtwhfTk; vOJtjw;F khztu;fSf;F gapw;rpaspf;f Ntz;Lk;.

cggFjp (b)(iv) MdJ 10%  vd;Dk; Fiwe;j ,yFjd;ikiaf; fhl;Lfpd;wJ. ePupYk; kz;zpYk; iejurd; 

Nru;itfs; Nru;tjw;F fUjf;$batstpy; gq;fspg;Gr;nra;Ak; gpujhd ifj;njhopw; nrad;Kiwfis 

,dq;fhz;gjpy; khztu;fs; ,lu;gl;Ls;sikNa ,jw;fhd fhuzkhFk;. ,t; tpdh ,Wjp myif 

mbg;gilahff; nfhz;l tpdhthifahy; ,t;tyF njhlu;ghd khztu;fspd; tpsf;ff; FiwTk; myl;rpag; 

Nghf;Fk; mtu;fspd; milTkl;lk; Fiwtjw;fhd xU fhuzk; vdyhk;.
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HNO3 MdJ kz;zpy; NrHf;fg;gLk; gristif jahupg;Gfspy; gad;gLk; (02) cjhuzkhf 
 KNO3 (02), NH4NO3 (02), urea (02) 
my;yJ 

 II jput NH3 Neubahf xU grisahfg; gad;gLk;.  (01) 

NH3

H2O
NH4

+ nitrifying
bacteria

NO2
- nitrifying

bacteria
NO3

-

(01) (02) (03) (02) (03)(02)  
          9(b)(iv): 18 Gs;spfs; 
 

 XOq;fw;w Kiwapy; jpz;kf; fopTfs; mfw;wg;gLtjd; tpisthf> fhw;wpd;wpa 

 epge;jidfspd; fPo; (02) gf;Bupah nraw;ghL fhuzkhf (01) ngUksT nkNjd; thA (02) 
 (jpz;kf; fopTg; gilfspilNa) cUthf;fg;gLfpwJ. ,k; nkNjd; xU gr;ir tPl;L thA 

 (01).  mj;Jld; g+Nfhs ntg;gkhjYf;Fg gq;fspg;G nra;fpwJ (03). 
           9(b)(v): 09 marks 

 

 
(I)  1Ɛ22Ɛ2sƉ63Ɛ23Ɖ64Ɛ03Ě1     OR    1Ɛ22Ɛ2sƉ63Ɛ23Ɖ63Ě1 OR [Ar] 3d14s0  (02) 

(Fwpg;G: A , B ,uz;bdJk; Ti ,d; xl;rpNaw;w vz; rkkhFk;) 

 
 

 A apd; fl;likg;G 
 nts;is tPo;gbT  AgCl MFk; (njhlHG %yH jpzpT = 143.5)   (02) 

 9(b):  75 Gs;spfs; 

iejurd; gjpf;Fk; 

gf;Bupah 

iejurd; gjpf;Fk; 

gf;Bupah 
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 fiurypy; A apd; %y;fspd; vz;zpf;if = 00.50
1000

20.0
u   = 0.010   (02) 

 4.305 g tPo;gbtpy; AgCl %y;fspd; vz;zpf;if =
5.143

305.4
  = 0.03    (02) 

 MfNt, A  ahdJ %d;W mad; FNshiul;Lfisf;; nfhz;Ls;sJ.   (02) 

 MfNt, ,izapf; Nfhsj;jpd; Vw;wk;/ rpf;fyadpw;F +3 MFk;   (02) 

 Ti madpd; xl;rpNaw;wepiy +3        (02) 

 MfNt, eLepiy ,izapfs; kl;LNk Ti cld; ,izf;fg;glKbAk;.   (02) 

 rpf;fyhdJ vz;Kfp Nfj;jpufzpjKilajhifahy;, MW ,izapfs; (Vf,izaptupir) 
 Ti cld; ,izf;fg;glj; Njit.       (02) 

 A apd; fl;likg;G   [Ti(H2O)6]Cl3      (07) 

 
 B apd; fl;likg;G 

 fiurypy; B ,d; %y; vz;zpf;if= 00.50
1000

30.0
u   = 0.015    (02) 

 4.305 g tPo;gbtpy; AgCl %y;fspd; vz;zpf;if =
5.143

305.4
  = 0.03    (02) 

 MfNt, B  ahdJ ,U mad; FNshiul;Lfisf; nfhz;Ls;sJ.   (02) 

 MfNt, ,izapf; Nfhsj;jpd; Vw;wk;/ rpf;fyadpw;F +2 MFk;   (02) 

 Ti madpd; xl;rpNaw;wepiy +3 Mjyhy;, xU Cl- MdJ rpf;fypYs;s Ti ,w;F ,izf;fg;gl 

 Ntz;Lk;.           (02) 

 rpf;fyhdJ vz;Kfp Nfj;jpufzpjKilajhifahy;, MW ,izapfs; (Vf,izaptupir) 
 Ti cld; ,izf;fg;glj; Njit.       (02) 

 B apd; fl;likg;G  [Ti(OH2)5Cl]Cl2     my;yJ     [TiCl(OH2)5]Cl2      (07)  
 Fwpg;G: H2O / OH2 Mfpad Vw;Wf;nfhs;sg;gLk;. 
 
 

 A – hexaaquatitanium(III) chloride       (03) 

B – pentaaquachloridotitanium(III) chloride      (03) 

       10(a)(i) : 50 Gs;spfs; 

10 Mk; tpdh
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 fiurypy; A apd; %y;fspd; vz;zpf;if = 00.50
1000

20.0
u   = 0.010   (02) 

 4.305 g tPo;gbtpy; AgCl %y;fspd; vz;zpf;if =
5.143

305.4
  = 0.03    (02) 

 MfNt, A  ahdJ %d;W mad; FNshiul;Lfisf;; nfhz;Ls;sJ.   (02) 

 MfNt, ,izapf; Nfhsj;jpd; Vw;wk;/ rpf;fyadpw;F +3 MFk;   (02) 

 Ti madpd; xl;rpNaw;wepiy +3        (02) 

 MfNt, eLepiy ,izapfs; kl;LNk Ti cld; ,izf;fg;glKbAk;.   (02) 

 rpf;fyhdJ vz;Kfp Nfj;jpufzpjKilajhifahy;, MW ,izapfs; (Vf,izaptupir) 
 Ti cld; ,izf;fg;glj; Njit.       (02) 

 A apd; fl;likg;G   [Ti(H2O)6]Cl3      (07) 

 
 B apd; fl;likg;G 

 fiurypy; B ,d; %y; vz;zpf;if= 00.50
1000

30.0
u   = 0.015    (02) 

 4.305 g tPo;gbtpy; AgCl %y;fspd; vz;zpf;if =
5.143

305.4
  = 0.03    (02) 

 MfNt, B  ahdJ ,U mad; FNshiul;Lfisf; nfhz;Ls;sJ.   (02) 

 MfNt, ,izapf; Nfhsj;jpd; Vw;wk;/ rpf;fyadpw;F +2 MFk;   (02) 

 Ti madpd; xl;rpNaw;wepiy +3 Mjyhy;, xU Cl- MdJ rpf;fypYs;s Ti ,w;F ,izf;fg;gl 

 Ntz;Lk;.           (02) 

 rpf;fyhdJ vz;Kfp Nfj;jpufzpjKilajhifahy;, MW ,izapfs; (Vf,izaptupir) 
 Ti cld; ,izf;fg;glj; Njit.       (02) 

 B apd; fl;likg;G  [Ti(OH2)5Cl]Cl2     my;yJ     [TiCl(OH2)5]Cl2      (07)  
 Fwpg;G: H2O / OH2 Mfpad Vw;Wf;nfhs;sg;gLk;. 
 
 

 A – hexaaquatitanium(III) chloride       (03) 

B – pentaaquachloridotitanium(III) chloride      (03) 

       10(a)(i) : 50 Gs;spfs; 

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 33 

   
 X: [M(CN)2(NH3)2]     OR     [M(NH3)2(CN)2]        (08) 

  Y:   [M(NH3)4]SO4          (08) 

  Z:     K2[M(CN)4]     OR     2K+[M(CN)4]2-    or [M(NH3)4](CN)2  or    

 K+[M(NH3)3(CN)]2 SO4        (09)  

                   10(a)(ii) : 25 Gs;spfs; 

 

 

 
 (i) jho;j;jy; miuj;jhf;fk; 

 Hg2Cl2(s)  + 2e Æ 2Hg(l) + 2Cl-(aq)       (05) 

 

10(a):  75 Gs;spfs; 

(2Cl- ) nfhz;Ls;sJ.
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 33 

   
 X: [M(CN)2(NH3)2]     OR     [M(NH3)2(CN)2]        (08) 

  Y:   [M(NH3)4]SO4          (08) 

  Z:     K2[M(CN)4]     OR     2K+[M(CN)4]2-    or [M(NH3)4](CN)2  or    

 K+[M(NH3)3(CN)]2 SO4        (09)  

                   10(a)(ii) : 25 Gs;spfs; 

 

 

 
 (i) jho;j;jy; miuj;jhf;fk; 

 Hg2Cl2(s)  + 2e Æ 2Hg(l) + 2Cl-(aq)       (05) 

 

10(a):  75 Gs;spfs; 

,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 
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 xl;rpNaw;wy; miuj;jhf;fk; 

 Ag(s) + Cl-(aq)  Æ AgCl(s)  + e        (05) 

 

 fyj; jhf;fk; 

 Hg2Cl2(s)  + 2Ag(s) Æ 2AgCl(s) + 2Hg(l)        (10) 

 

 Cell e.m.f 

 Ecell = E0
Hg/Hg2Cl2 – E0

Ag/AgCl 

 = 0.27V – 0.22V                (04+01) 

 = 0.05V                 (04+01) 

 

 fyf; FwpaPL 

 Ag(s)|AgCl(s)|Cl -(aq, 1.0 mol dm-3 )|Hg2Cl2(s)|Hg(l) my;yJ    (10) 

 Ag(s), AgCl(s)|Cl -(aq, 1.0 mol dm-3 )|Hg2Cl2(s), Hg(l) 

 (Fwpg;G: Pt vOjg;gl;bUe;jhy; Gs;spfs; fopf;f Ntz;lhk;) 

 || NfhL>  ,lg;gbd; Gs;sp toq;f Ntz;lhk;. Vnddpy; xNu fiury;. 

 ngsjPf epiyfs; jug;glNtz;Lk;. 

 

 fy mOj;jk; FNshiul;L mad; nrwptpy; jq;fpapUf;ftpy;iy. FNshiul;L mad; nrwpT 

 fyj;jhf;fj;jpy; miktjpy;iy.                    (10) 
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,yq;ifg; guPl;irfs; jpizf;fsk;   me;juq;fkhdJ 

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 34 

 xl;rpNaw;wy; miuj;jhf;fk; 

 Ag(s) + Cl-(aq)  Æ AgCl(s)  + e        (05) 

 

 fyj; jhf;fk; 

 Hg2Cl2(s)  + 2Ag(s) Æ 2AgCl(s) + 2Hg(l)        (10) 

 

 Cell e.m.f 

 Ecell = E0
Hg/Hg2Cl2 – E0

Ag/AgCl 

 = 0.27V – 0.22V                (04+01) 

 = 0.05V                 (04+01) 

 

 fyf; FwpaPL 

 Ag(s)|AgCl(s)|Cl -(aq, 1.0 mol dm-3 )|Hg2Cl2(s)|Hg(l) my;yJ    (10) 

 Ag(s), AgCl(s)|Cl -(aq, 1.0 mol dm-3 )|Hg2Cl2(s), Hg(l) 

 (Fwpg;G: Pt vOjg;gl;bUe;jhy; Gs;spfs; fopf;f Ntz;lhk;) 

 || NfhL>  ,lg;gbd; Gs;sp toq;f Ntz;lhk;. Vnddpy; xNu fiury;. 

 ngsjPf epiyfs; jug;glNtz;Lk;. 

 

 fy mOj;jk; FNshiul;L mad; nrwptpy; jq;fpapUf;ftpy;iy. FNshiul;L mad; nrwpT 

 fyj;jhf;fj;jpy; miktjpy;iy.                    (10) 

 

 

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

02-,urhadtpay; (Gs;spapLk;; jpl;lk;)| f.ngh.j.(caHju)g; guPl;ir - 2017 | jpUj;jq;fs; cs;slf;fg;glNtz;Lk; 35 

 

 60 epkplq;fl;F 0.10A kpd;Ndhl;lk; vLf;fg;gLfpwJ. 

 fyj;jpD}L nrYj;jg;gLk; Vw;wj;jpd; njhif = 0.10A x 60 min x 60 s min-1 

 = 360 C                   (04+01) 

 ,lJgf;f kpd;tha;j; jhf;fk;  Ag(s) + Cl-(aq) Æ AgCl(s). 

 fyj;jpD}L xt;nthU Vw;wKk; nrYj;jg;gLk;NghJ, Ag MdJ Cl- cld; ,ize;J AgCl(s) 
 ,id cUthf;Fk;. 

 Ag My; ngwg;gLk; jpzpT + AgCl = Ag cld; ,izAk; Cl- ,d; jpzpT. 

 = 35.5 g mol-1 360 C/96500 C mol-1              (04+01) 

 = 0.132 g                 (04+01) 

 

 

 FNshiul;L mad; nrwpthdJ khWtjpy;iy my;yJ FNshiul;L mad; nrwpT  = 1.0 
 mol dm-3.                 (10) 

 10(b):  75 Gs;spfs; 

(05+05)
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10 Mk; tpdhtpw;F tpilaspj;jy; njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk; 

gj;jhk; tpdhit Vwj;jho 54%  khd guPl;rhu;j;jpfs; 

njupTnra;Js;sdu;. ,t;tpdhtpw;F xJf;fg;gl;Ls;s 

Gs;spfs; 150 MFk;.

mjpy; 00    -  37  Mapilapy;  83% MNdhUk;

        38    -   75   Mapilapy;  11% MNdhUk;  

        76    -   113   Mapilapy;  4%  MNdhUk;

     114    -  150    Mapilapy;  2%  MNdhUk; 

Gs;spfisg; ngw;Ws;sdu;. 

,t; tpdhtpw;F 2%  khd guPl;rhu;j;jpfs; khj;jpuNk 

114 my;yJ mjdpYk; $ba Gs;spfisg; ngw;Ws;sdu;. 

guPl;rhu;j;jpfspy; 83% khNdhu; 37 my;yJ mjdpYk; 

Fiwe;j Gs;spfisNa ngw;Ws;sdu;.

tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik 

,
y
F
j
d
;i
k

  

10 Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

*  gj;jhk; tpdh 12 cggFjpfisf; nfhz;bUg;gJld; mtw;wpd; xl;Lnkhj;j ,yFjd;ik 20% MFk;. ,t; 

,yFjd;ikiatpl Fiwe;j ,yFjd;ikia 8 cggFjpfs; nfhz;Ls;sd. ,urhadtpay; gj;jpuk; II ,y; 
,t;tpdhNt kpfTk; fbdkhd tpdhthf mike;Js;sJ. mjpYk; kpff; fbdkhd tpdhthf (a)(ii) miktNjhL 

mjd; ,yFjd;ik 03% MFk;. ,yFthd cggFjpahf (b)(iv) miktNjhL mjd; ,yFjd;ik 74% MFk;.

,q;F gFjp (a) ,y; d Nfhitf;Fupa ,urhadk; gw;wp tpdtg;gl;Ls;sJ. ,J 4 cggFjpfisf; nfhz;Ls;sJ. 

rpf;fy; mad;fis kw;Wk; rpf;fYld; gpizg;gpy; ,y;yhj mad;fis ,dq;fhz;gjpy; khztu;fs; 

,lu;gl;Ls;sdu;. nghJ kw;Wk; mNrjd ,urhadj;jpy; NtWgLj;jp ,dq;fhZk; gupNrhjidfSf;F 

tpilaspg;gJ RahjPd / rpf;fYld; gpizg;gpy; ,y;yhj mdad;fNs vd khztu;fSf;F tpsf;fkspj;jy; 

Ntz;Lk;.

(b) (i), (ii), (iii) Mfpa cggFjpfspy; kpd;tha;r; rkepiy gw;wp tpdtg;gl;Ls;sJ. kpd;tha;r; rkepiyapd; 

mbg;gil vz;zf;fU kpd;tha; mOj;jkhFk;. ,t; kpd;tha; mOj;jj;jpd; JizAld; mNdhl;L, 
fNjhl;L Mfpatw;iw ,dq;fhzy;, mtw;Wf;F mz;ikapy; epfOk; miuj;jhf;fq;fis vOJjy; Mfpa 

Mw;wy;fis Nkk;gLj;Jjy; mtrpakhFk;. 
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,;q;F rkg;gLj;jpa rkd;ghLfis vOJjYk; ngsjpf epiyfisf; Fwpg;gpLjYk; mj;jpahtrpakhFk;.

fynkhd;iw epakf;FwpaPl;by; gpujpepjpj;Jtg;gLj;Jk; NghJ || vd;gjd; %yk; cg;Gg;ghyk; Fwpg;gplg;gLk;. 

cg;Gg;ghyk; ,y;yhj fyq;fSk; cs;sNjhL 10(b) %yk; mt;thwhd xU fyNk jug;gl;Ls;sJ. (b)
(v) ,y; fyj;jpd; epakf; FwpaPl;il vOJkhW Nfl;fg;gl;Ls;sJ. mf;fyj;jpy;; cg;Gg;ghyk; ,y;yhjjhy; 

mf;FwpaPl;by; || vdf; Fwpg;gplf;$lhJ. khztu;fs; cg;Gg;ghyj;ijf; fhl;baikNa mt;tpdhtpd; ,yFjd;ik 

Fiwe;jikf;fhd xU fhuzkhFk;.

gFjp (b)(vii) ,y; Xl;lj;ij ngw;Wf;nfhz;l gpd;du; FNshiul;L madpd; nrwpT khw;wkiljy; njhlu;ghf 

tpdtg;gl;Ls;sJ.  ,q;F fyj;jhf;fj;jpy; FNshiul;L mad; gq;Fgw;whjikahy; mt; madpd;  nrwpT 

khw;wkilahJ vd khztu;fs; mwpe;J nfhs;sy; Ntz;Lk;.
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2'2'4 tpdhg;gj;jpuk; ˚˚  ,w;F tpilaspj;jy; njhlu;ghd KOikahd mtjhdpg;Gfs; ( 

nghJ

,urhadk;

mNrjd

,urhadk;

Nrjd 

,urhadk;

ngsjpf

,urhadk;

ifj;njhopy;

kw;Wk;

#oy;

,urhadk;

gFjp A  gFjp B  gFjp C
tpdh ,yf;fk;

f.ngh.j (c.ju)g; guPl;ir - 2017

02  -  ,urhadtpay;  - tpdhj;jhs; ˚˚

ghlg;gug;gpw;F Vw;g ,yFjd;ik 

         

,
y
F
j
d
;i
k

ghlg;gug;G

,
y
F
j
d
;i
k

mNrjd

,urhadk

Nrjd

,urhadk;

ngsjpf

,urhadk;

ifj;njhopy;

kw;Wk; #oy;

,urhadk;

nghJ

,urhadk;

f.ngh.j (c.ju)g; guPl;ir - 2017

02  -  ,urhadtpay;  - tpdhj;jhs;  ˚˚

xt;nthU ghlg;gug;gpw;Fkhd ,yFjd;ik
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gFjp ˚˚˚ 

3.  tpilaspf;Fk;NghJ ftdj;jpw; nfhs;sg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

     3.1   tpilaspf;Fk;NghJ ftdj;jpw; nfhs;sg;gl Ntz;ba tplaq;fs;

  

nghJ mwpTWj;jy;fs; :

* toq;fg;gLfpd;w Nkyjpf thrpg;G Neuj;jpy; tpdhj;jhspy; toq;fg;gl;Ls;s mbg;gil 

mwpTWj;jy;fisg; guPl;rhu;j;jpfs; ftdkhf thrpj;J tpsq;fpf;nfhs;s Ntz;Lk;. 

xt;nthU gFjpapYk; vj;jid tpdhf;fSf;F tpilaspj;jy; Ntz;Lk;> ve;nje;j 

tpdhf;fs; fl;lhakhdit> tpilaspg;gjw;F xJf;fg;gl;Ls;s Neuk; kw;Wk; 

xJf;fg;gl;Ls;s Gs;spfs; Mfpa tplaq;fspy; ftdj;ijr; nrYj;j Ntz;Lk;. NkYk; 

tpdhf;fis ftdkhf thrpj;J njspthf tpsq;fpf; nfhz;L tpdhf;fisj; njupT 

nra;jy; Ntz;Lk;. 

* tpdhj;jhs; ˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ kpfTk; rupahd xU tpiliaj; 

njupT nra;jy; Ntz;Lk;. mj;NjhL xU Gs;sbia khj;jpuk; njspthf ,lNtz;Lk;. 

* tpdhj;jhs; ˚˚ ,d; tpdhf;fSf;F tpilaspf;Fk; NghJ xt;nthU gpujhd tpdhTk; 

Gjpa gf;fj;jpy; njhlq;fg;gl Ntz;Lk;. 

* rupahd njspthd ifnaOj;jpy; tpilfis vOj Ntz;Lk;.

* guPl;rhu;j;jpfspd; Rl;nlz; xt;nthU gf;fj;jpYk; cupa ,lj;jpy; vOjg;gl Ntz;Lk;.  

* tpdhf;fspd; ,yf;fq;fs;> gpupTfs;> cggpupTfs; rupahff; Fwpg;gplg;gl Ntz;Lk;.

* Fwpj;j RUf;fkhd tpilfs; vjpu;ghuf;fg;gLk; Ntisfspy; ePz;l tpsf;fq;fs; 

mspf;fg;gly; jtpu;f;fg;gly; Ntz;Lk;. mNj Nghd;W tpupthd tpsf;fq;fs; toq;fg;gl 

Ntz;ba Ntisfspy; RUf;fkhd tpilfis toq;Fjy; $lhJ. 

* tpdhf;fs; Nfl;fg;gl;Ls;s tpjj;jpw;Nfw;g ju;f;fuPjpahd gFj;jhuhag;gl;l tplaq;fs; 

Kd;itf;fg;gly; Ntz;Lk;.

* tpdhj;jhs; II ,w;F tpilaspf;Fk;NghJ gpujhd tpdhtpd; cggpupTfs; midj;ijAk; 

ftdkhf thrpj;J xt;nthU cggpuptpYk; vjpu;ghu;f;fg;gLk; tpilfis khj;jpuk; 

vOJjy; Ntz;Lk;.  

* gpur;rpidfSf;F/ tpdhf;fSf;F tpilaspf;Fk;NghJ Neuj;ijr; rupahf Kfhik 

nra;Jnfhs;s Ntz;Lk;.

* tpilaspf;Fk;NghJ rptg;G> gr;ir epwg; Ngidfs; gad;gLj;Jtijj; jtpu;j;Jf;nfhs;s 

Ntz;Lk;.  

* tpilaspg;gjw;F xJf;fg;gl;Ls;s Neuk; Kbtiltjw;F mz;kpf;Fk; NghJ jug;gLfpd;w 

mwpTWj;jYf;F ,zq;f tpilj;jhs;fis xd;whf;fp fl;Ljy; Ntz;Lk;.

* kpfTk; gaDWjptha;e;j tifapy; Neuj;ij Kfhikj;Jtk; nra;tjd; nghUl;L 

jug;gl;Ls;s xOq;F Kiwapy; tpdhf;fSf;F tpilaspg;gij tpl  ,yFthd 

tpdhf;fSf;F Kjypy; tpilaspj;j gpd;du; fbdkhd tpdhf;fSf;F tpilaspj;jy;. 

nghUj;jkhaikAk;.
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tpNrl mwpTWj;jy;fs; :

* ,urhad rkd;ghLfis vOJk; Ntisfspy; vg;NghJk; mtw;iw rkd;gLj;jpf; 

fhl;l Ntz;Lk;.

* ngsjpf ,urhadtpay; gFjpf;F tpilaspf;ifapy; rkd;gLj;jg;gl;l ,urhadr; 

rkd;ghLfis vOJk; NghJ jhf;fpfspdJk; tpisnghUl;fspdJk; ngsjPf 

epiyfisf; fl;lhak; Fwpg;gply; Ntz;Lk;.

* nghUj;jkhd ,lq;fspy; rupahd myFfs; gad;gLj;jg;gly; Ntz;Lk;.

* ,urhad fzpj;jy;fspd;NghJ gPrkhd Fzfj;ij fUj;jpy; nfhs;s Ntz;Lk;.

* ngsjpf ,urhadtpay; gpurpdq;fisj; jPu;f;Fk; NghJ xt;nthU ngsjPff; 

fzpaj;jpw;FKupa myF gad;gLj;jg;gl Ntz;Lk;.

 

* Y}apapd; fl;likg;Gfis tiuAk;NghJ jdpr;Nrhb ,yj;jpud;fisAk; 

Vw;wq;fisAk; rupahff; fhl;l Ntz;Lk;.

* Nrjd ,urhad jhf;fg;nghwpKiwfis Kd;itf;Fk;NghJ rupahd Kiwfisg; 

gpd;gw;w Ntz;Lk;.
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     3.2   fw;wy; - fw;gpj;jy; nrad;Kiw njhlu;ghd fUj;JfSk; MNyhridfSk;

 

* nra;Kiwr; nraw;ghLfs; njhlu;ghd tpdhf;fSf;F khztu;fs; kpfTk; Fiwe;j 

kl;lj;jpNyNa tpilaspj;Js;sdu;. MfNt fw;wy;-fw;gpj;jy; nrad;Kiwapd; 

NghJ khztu;fis nra;Kiwr; nraw;ghLfspy; <LgLj;JtJk; mJ njhlu;ghd 

gapw;rpfspy; <LgLj;JtJk; fl;lhakhf typAWj;jg;gly; Ntz;Lk;.  

* Gjpa fiyj;jpl;lj;jpy; Gjpjhf Nru;f;fg;gl;l ghlg;gug;Gfis fw;gpf;Fk;NghJ 

khztu;fspd; ftdj;ij <u;f;f Ntz;Lk;. kPstypAWj;Jk; Kfkhf Gjpa 

ghlg;gug;Gfspy; khztu;fSf;F gapw;rpfis toq;fp <LgLj;j Ntz;Lk;.

* ,urhadtpay; nra;Kiwr; nraw;ghLfSk; gupNrhjidfSk; 

xOq;FgLj;jg;gl;bUg;gJ cgfuzq;fisf; ifahSk; jpwd;fis tpUj;jp 

nra;tjw;F kl;Lkd;wp nra;Kiwapy; ngw;w mtjhdpg;G kw;Wk; thrpg;Gf;fis 

tFg;giwapy; fw;w Nfhl;ghLfSld; njhlu;GgLj;jp nghUj;jkhd KbTfSf;F 

tUk; Mw;wiy tpUj;jp nra;tjhFk;. MfNt Mrpupau;fSk; khztu;fSk; 

nra;Kiwr; Nrhjidfspy; $ba ftdj;ijr; nrYj;Jjy; Ntz;Lk;. 

* Xu; xOq;FKiwapy; fw;gpf;fg;gLk; Nrjd ,urhadk; Nghd;w gFjpfisf; 

fw;gpf;Fk;NghJ rpWFwpg;Gfis Mf;fg+u;tkhfj; jahupj;Jf;nfhs;tjw;Fk;        

mjD}lhf Gj;jhf;fg; gapw;rpfspy; khztu;fis <LgLj;Jtjw;Fk; ftdk; 

nrYj;Jjy; Ntz;Lk;.

* Nrjd ,urhadg; nghwpKiwfis vOJk;NghJ ,yj;jpud;fspd; mirit 

mk;Gf;Fwpfshy; fhl;Lk; jpwd; kw;Wk; ghlj;jpl;lj;Jld; njhlu;ghd jhf;fnkhd;Wf;F 

nghUj;jkhd nghwpKiwia ca;j;jwpAk; Nju;r;rp vd;gd khztu;fsplj;Nj 

tsu;f;fg;gl Ntz;Lk;. jFe;j ,lq;fspy; jFe;j cj;jpfs; ifahsg;gl Ntz;Lk;. 

* ,urhadtpay; ghlj;jpl;lj;jpy; mlq;Fk; mNefkhd myFfs; xd;Wld; xd;W 

njhlu;Ggl;lit. MfNt Fwpg;gpl;l Xu; myif fw;wgpd; mjd; rhuhk;rkhf 

KOikahd vz;zf;fUit khztu;fs; cUthf;fpf;nfhs;sy; Ntz;Lk;. 

* ,urhadtpaypy; tpla mwpT kw;Wk; vz;zf;fUf;fis rupahf tpsq;fpapUg;gpDk; 

fzpj uPjpahd vspikg;gLj;jy;fspy; gytPdkhf ,Ug;gjhy; ,Wjp ngWNgW 

ntw;wpfukhf miktjpy;iy. MfNt rhjhuz jug; guPl;irapy; rpwe;j 

ngWNgWfis ngw;w gps;isfSf;Fk; fzpj mwpit tpUj;jp nra;tJ 

mtrpakhdjhf fhzg;gLfpwJ. fzpj uPjpahd nra;Kiwfs;> ,yFthfTk; 

RUf;fkhd KiwapYk; vspikg;gLj;jy;> klf;if ml;ltizfisg; gad;gLj;jy; 

Nghd;wtw;wpy; gapw;rpfis toq;f Ntz;Lk;.  

* fw;wy; - fw;gpj;jy; nrad;Kiwapd; NghJ tpupTiu Kiwiag; gad;gLj;JtjpYk; 

ghu;f;f fye;Jiuahly; Kiwapy; tpla cs;slf;fq;fis Kd;itj;jy; 

Kf;fpakhdjhFk;. mt;tpla mwpit eilKiwapy; gpuNahfpf;fTk; xj;j 

epiyikfspy; gpur;rpidfisj; jPu;g;gjw;F gpuNahfpf;fTk; khztu;fSf;F 

gapw;rpaspf;f Ntz;Lk;.

* ghl tplaq;fis gFj;jwptjD}lhfTk; njhFj;jwptjD}lhfTk; gpur;rpidfisj; 

jPu;f;Fk; Kiwfs; njhlu;ghd gapw;rpfis toq;FtJk; nghUj;jkhdjhFk;.

* ghlj;jpl;lij G+u;j;jp nra;Ak;NghJ ,Wjpahf cs;s myFfs; njhlu;gpy;    

fw;wy; - fw;gpj;jy; nrad;Kiwapd;NghJ mjpf ftdQ; nrYj;Jtjd; %yk; 

,Wjp myFfspd; Fiwthd milit eptu;j;jp nra;ayhk;. 

* fw;wy; - fw;gpj;jy; nrad;Kiwapy; etPd njhopy;El;gq;fisg; gad;gLj;JtNjhL 

,izaj;ijg; gad;gLj;jp gpuNahf tplaq;fis kpfTk; rpwe;j Kiwapy; 

fw;gjw;F re;ju;g;gq;fis Vw;gLj;jpf; nfhLj;jy; Ntz;Lk;.
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