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1' jiu epiyapy; thAepiy 𝐹𝑒3+madpy; Nrhbahf;fg;glhj ,yj;jpud;fspd; vz;zpf;if 
1'  1  2'   2  3'  3   4'   4   5'  5 
 

2' fPNo fhl;lg;gl;Ls;s Nru;itapd; rupahd 𝐼𝑈𝑃𝐴𝐶 ngauhdJ 𝑁𝑎2 [𝐶𝑢𝐶𝑙4] 
 1'  sodium tetrachloridocopper(II)    2.  disodium tetrachloridocopper(II)  

 3   sodium tetrachlorocuprate(II)    4.   disodium tetrachlorocuprate(II) 
 5.  sodium tetrachloridocuprate(II) 
 

 
3' fPNo jug;gl;Ls;s Nru;itapd; 𝐼𝑈𝑃𝐴𝐶 ngau; ahJ? 

 𝐶𝐻3 − 𝐶𝐻
|   
𝐶𝑙 

−

𝐶𝐻𝑂
|      
𝐶     
|     
𝐶𝐻2

−

𝐶𝐻3

𝐶𝐻 = 𝐶𝐻 − 

𝑂
∥
𝐶 −𝑁𝐻2 

 
1. 4 – formyl – 4 – ethyl – 5 chlorohex – 2 enamide 
2. 1 – amino – 5 chloro – 4 ethyl – 4 formylhex – 2 en – 1 - one  
3. 5 – chloro – 4 – ethyl – 4 – formylhex – 2 enamide 
4. 4 – ethyl – 4 formyl – 5 – chlorohex – 2- enamide 
5. 1 – amino – 5 chloro – 4 – ethyl – 4 – formyl – 1 oxohex – 2 - ene 
 
 

ftdpf;f Ntz;bait.  

 Mtu;j;jd ml;ltiz toq;fg;gl;Ls;sJ  fzpfUtpiag; ghtpg;gJ jil 

 vy;yh tpdhf;fSf;Fk; tpilaspf;f.  tpilj;jhspy; cupa ,lj;jpy; cq;fs; ,yf;fj;ij Fwpg;gpLf. 

  1 – 50 tiuahd tpdhf;fSf;F jug;gl;Ls; ^1&" ^2&" ^3&" ^4&" ^5& kpfg;nghUj;jkhd tpiliaj; njupT nra;J ckf;F 
toq;fg;gl;Ls;s tpilj;jhspy; Gs;sb ,Lf.  

mfpythA khwpyp  8.314 J 𝑚𝑜𝑙−1𝐾−1   / mtjhfNuh khwpyp   𝑁𝐴 = 6.022  x  10
23 𝑚𝑜𝑙−1 $gpshq;fpd; khwpyp  ℎ =

 6.626  x  10−34  𝐽𝑆 $ xspapd; Ntfk;  𝐶 =  3  x  108  𝑚𝑆−1 
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4' 𝑁𝐻3, 𝑁
+ 𝐻4, 𝑁𝑂3

−, 𝑁𝑂̅2 ,   𝑁𝑂2
+  Mfpa md;fs; %yf;$wfspy; cs;s 𝑁  mZtpd; kpd;ndjpu;j;jd;ik 

mjpfupf;Fk; xOq;fpy; VWtupirg;gLj;jg;gLk; NghJ rupahf miktJ. 

1.   𝑁𝐻3 < 𝑁𝑂̅2 < 𝑁𝑂̅3 < 𝑁𝐻4
+ < 𝑁𝑂2

+    2.  𝑁𝑂2
− < 𝑁𝑂3

 − < 𝑁𝐻3 < 𝑁
+𝐻4 < 𝑁𝑂2

+  

3.   𝑁𝐻3 < 𝑁
+𝐻4 < 𝑁𝑂̅2 < 𝑁𝑂̅3 < 𝑁

+𝑂2   4.  𝑁−𝑂2 < 𝑁𝑂3
− < 𝑁+𝐻4 < 𝑁

+𝑂2 < 𝑁𝐻3 

5.  𝑁𝐻3 < 𝑁
+𝐻4 < 𝑁𝑂3

 − < 𝑁𝑂2
 − < 𝑁𝑂2

+  

 
5' gpd;tUtdtw;wpy; vJ 𝑁2𝑂4 %yf;$wpd; Y}ap fl;likg;G my;yhjJ. 
 
  
 
 
 
 
 
 

6' mlu;j;jp 1.12 𝑔 𝑐𝑚−3  ck; rjtPj J}a;ik 37% (𝑤/𝑤)  cila 𝐻𝐶𝑙  mkpy fiurypd; 10 𝑐𝑚3 Ia 
nfhz;Ls;s 𝐻𝐶𝑙 ,d; %y; vz;zpf;if (𝐻 = 1, 𝐶𝑙 = 35.5) 
1.   0.1135      2.   11.35  3.    0.01135    4.    0.001135      5.    11.20 

 

7' 1.0 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎𝐶𝑙  fiurypd; 250 𝑐𝑚3  ck; 0.5 𝑚𝑜𝑙 𝑑𝑚−3   𝑁𝑎2𝑆𝑂4  fiurypd;       250 𝑐𝑚3 ck; 
fyf;fg;gl;L nkhj;j fdtsT 1 𝑑𝑚3 MFk;. tiu ePu; Nru;j;J Ijhf;fg;gl;lJ ,f;fiurypy;  𝑁𝑎+,d; 
mikg;G 𝑝𝑝𝑚 ,y; (𝑁𝑎 = 23) 
1.    11.2       2.  1120           3.    11500    4.  0.5                5.   0.05 

 
8' gpd;tUtdtw;Ws; rupahd $w;W 

1. $l;lk; 1 ,d; vy;yh ,U fhgNdw;Wf;fSk; ePNuw;wg;gl;l epiyapy; fhzg;gLk;. 
2. $l;lk; 1 ,d; vy;yh iej;jpNuw;Wf;fSk; ntg;gj;jpd; %yk; gpupifaile;J xl;rprd; thAit 

jUfpd;wJ 
3. $l;lk; 2 ,d; vy;yh %yfq;fSk; tspAld; jfdkilAk; NghJ xf;irl;Lf;fSf;F gjpyhf 

iej;jpiul;Lf;fisj; jUk;. 
4. $l;lk; 2 ,d; vy;yh %yf xl;irl;Lf;fSk; td;fhu ,ay;ig fhl;Lfpd;wJ. 

 5' 𝑁𝑎,𝑀𝑔, 𝐴𝑙 Mfpa %yfq;fsf;fpilapy; 𝑁𝑎 MdJ mjp$ba cUFepiyia nfhz;lJ. 
 
9' fPo;tUk; mad;fspy; madhiu mjpfupf;Fk; rupahd tupir 
 1'  𝐿𝑖+ < 𝑁𝑎+ < 𝑀𝑔2+ < 𝐴𝑙3+    2'  𝑀𝑔2+ < 𝑁𝑎+ < 𝐹− < 𝑁3− 
 3'  𝑁3− < 𝑂2− < 𝐹− < 𝑁𝑎+    4'  𝐿𝑖+ < 𝑁𝑎+ < 𝐾+ < 𝐴𝑙3+ 
 5'  𝑆2− < 𝐶𝑙− < 𝐾+ < 𝐶𝑎2+ 
 

10' 2𝑁𝑂(𝑔) +  𝑂2(𝑔)    →   2𝑁𝑂2(𝑔)  vDk; jhf;fj;ijf; fUJf. nrwpT 1.5 𝑚𝑜𝑙 𝑑𝑚−3  ,y; ,lg;gl;L> 
0.5 𝑚𝑜𝑙 𝑑𝑚−3 Mf 2 epkplq;fspy; FiwtilfpwJ vdpd;  𝑂2(𝑔) ,d; ruhrupEfu;T tPjk; ahJ? 

 
1.  8.33 𝑥 10−3 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1   2.  0.5 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1            3. 0.25 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1     
4.  1.67 𝑥 10−2  𝑚𝑜𝑙 𝑑𝑚−3𝑠−1    5.  4 .165 x 10−3  𝑚𝑜𝑙 𝑑𝑚−3𝑠−1  

 
11'   mad;> KidTila gq;fPl;L tYgpizg;G> <jy; gpizg;G> Mfpa vy;yh Kjyhd ,ilaPu;g;gfis nfhz;l 

Nru;it gpd;tUtdtw;Ws; vJ? 
1.  𝐵𝐹3  2.  (𝑁𝐻4)2 𝐶𝑂3     3.   𝑁𝑎𝐶𝑙              4.  𝐻2𝐶𝑂3      5.   𝑁𝐻3𝐵𝐻3 

 

12' 100 g jpzpitAk; 20 𝑚𝑠−1 Ntfj;ijAk; cila xU ge;Jtpd; b – Gnuhf;yp miy ePsk; ahJ? 
1.  3.313 𝑥 10−31𝑚   2.   3.313 𝑥 10−37𝑚  3.  6.626 𝑥 10−31𝑚   

4.  3.313 𝑥 10−34𝑚   5.   6.626 𝑥 10−34𝑚 
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13' 𝐼2(𝑠)  → 2𝐼 (𝑔)  Nkw;gb jhf;fj;jpy; epak ntg;g cs;Siw khw;wkhdJ. 
1. epak ntg;g cs;Siw khw;wk; mabdpy; 𝐼 − 𝐼 gpizg;Gf;Fupa gpupif rf;jpahFk;. 
2. mabdpd; epak; mZthjy; ntg;g cs;SiwahFk;. 
3. mabdpd; epak gjq;fkhjy; ntg;g cs;SiwahFk;. 
4. mabdpd; epak mZthjy; ntg;g cs;Siwapd; ,U klq;fhFk;. 
5. mabdpd; epak gjq;fkhjy; ntg;g cs;SiwapdJk;> mabdpd; epak gpizg;G $l;ly; gpupif 

ntg;g cs;SiwapdJk; $l;L njhifahFk;. 
 
14' 800 𝐾 ntg;gepiyapy; gpd;tUk; jhf;fq;fspd; rkepiy khwpypfs; jug;gl;Ls;sd. 
  𝑁2(𝑔) + 3𝐻2(𝑔) ⇌ 2𝑁𝐻3(𝑔) 𝐾𝑃1" 

  𝑁𝐻3(𝑔) + 𝐻2𝑆(𝑔) ⇌ 𝑁𝐻4𝐻𝑆(𝑠) 𝐾𝑃2 " 

 2𝐻2𝑆(𝑔) + 𝑁2(𝑔) + 3𝐻2(𝑔) ⇌  2𝑁𝐻4𝐻𝑆(𝑠) 𝐾𝑃3 "  

𝐾𝑃1,  𝐾𝑃2, 𝐾𝑃3  ,ilapyhd njhlu;GilikahdJ. 
 
 1.  𝐾𝑝3 = 𝐾𝑝1 𝐾

2𝑝2⁄    2.  𝐾𝑝3 = 𝐾𝑝1 𝐾𝑝2            3.  𝐾𝑝3 = 𝐾𝑝1
2  x 𝐾𝑝2     

 

 4.  𝐾𝑝3 = 𝐾𝑝1 x 𝐾𝑝2
2       5.  √𝐾𝑝3 = 

 𝐾𝑝1

𝐾𝑝2
  

   
15' 0.1 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎𝑂𝐻 (𝑎𝑞) fiurypd; 20 𝑐𝑚3  w;F  0.1 𝑚𝑜𝑙 𝑑𝑚−3 𝐻𝐶𝑙(𝑎𝑞)  fiurypd; 25 𝑐𝑚3 Nru;j;J 

nkhj;j fdtsT 100 cm3 MFk; tiu ePu; Nruf;fg;gl;lJ tpisT fiurypd;  𝑝𝐻  ngWkhdk; 
 

 1.  0.33010   2.  2.3010    3.   2.6990    4.   3.6990  5.  3.3010    

 

16' 𝐶𝐻3𝐶𝐻2 − 𝐶𝐻𝑂 njhlu;ghf rupahd $w;W 

 1' 𝑁𝑎𝑂𝐻(𝑎𝑞) cld; jhf;fkile;J 𝐶𝐻3𝐶𝐻2 −

𝑂
|
𝐶
|
𝐻

𝑁𝑎+−

     𝑂𝐻
|

   ,iz cUthf;Fk;. 

 2'  mkpy 𝐾𝑀𝑛𝑂4 cld; jhf;fkile;J Cjh epwk; kiwtJld; fgpy epw tPo;gbT ngwg;gLfpd;wJ.  
 3' 𝑁𝐻3 𝐴𝑔𝑁𝑂3⁄  cld; nts;is tPo;gbit jUfpwJ. 
 4' gPypq;fpd; fiurYld; jhf;fkile;J nrq;fl;b rptg;G epw tPo;gbit jUfpd;wJ. 

 5' cyu; <jupy; 𝐶𝐻3𝑀𝑔𝐵𝑟 cld; jhf;fkile;J 𝐶𝐻3𝐶𝐻2 −

   𝑂𝐻
|
𝐶
|

     𝐶𝐻3

− 𝐶𝐻3 vDk; Nru;itiaj; jUk;. 

 
17' gpd;tUk; $w;wf;fSs; gpioahd $w;W vJ? 
 1'  mjpfupf;Fk; ntg;gpepiyAld; rhu;epiy NkhJif tPjk; mjpfupf;fpd;wJ. 
 2.  Kjyhk; tupir jhf;f;qfSf;F miu MAl;fhyk; nrwptpy; jq;fpAs;sJ. 
 3.   jpzk jhf;fpfsJ Nkw;gug;gsT mjpfupf;Fk; NghJ NkhJif mjpfupg;gjdhy; jhf;f tPjk; 

mjpfupf;fpd;wJ. 
 4.  jhf;fpfspdJ; nrwpT mjpfupf;Fk; Nghj Fwpj;j Neuj;jpy; Fwpj;j fdtstpy; rhu; epiy 

NkhJiffspd; vz;zpf;fi mjpfupf;fpd;wJ. 
 5.  rhu;epiy NkhJiffspd; vz;zpf;ifahdJ nkhj;j NkhJiffspd; vz;zpf;iff;F Neu; tpfpj 

rkdhFk;. 
 
18' 250C apy; epak ruhrup gpizg;G $l;ly; gpupif ntg;g cs;siwfs; fPNo jug;gl;Ls;sd. 𝐶 − 𝐶 , 𝐶 = 𝐶,   
 𝐶 − 𝐻,𝐻 − 𝐵𝑟, 𝐶 − 𝐵𝑟  KiwNa  348" 612" 412" 366, 276 𝑘𝐽 𝑚𝑜𝑙−1  gpd;tUk; jhf;fj;;jpd; epak ntg;g 

cs;Siw khw;wkhdJ 𝐾𝐽 𝑚𝑜𝑙−1 ,y; 

  𝐶𝐻3𝐶𝐻 =  𝐶𝐻2(𝑔)   + 𝐻𝐵𝑟(𝑔)    
                    
→         𝐶𝐻3 −

𝐵𝑟
|   
𝐶𝐻 − 𝐶𝐻3 (𝑔) 

1.  −818      2.  −406            3.  +406    4.  +58   5.  −58 
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19' 𝐾𝐼𝑂3 ,d; 1.07𝑔 ePupy; fiuf;fg;gl;L mkpy Clfk; Kd;dpiyapy; kpif  𝐾𝐼   fiury; mjDs; 
Nru;f;fg;gl;lJ.. NkYs;s fiurypy; ntspNawpa 𝐼2  cld; jhf;fkiltjw;F 𝑁𝑎2𝑆2𝑂3  ,d; 20.0 𝑐𝑚

3   
Njitg;gl;lJ' 𝑁𝑎2𝑆2𝑂3 ,d; nrwpthdJ 𝑚𝑜𝑙 𝑑𝑚−3   ,y;   (𝐾 = 39 , 𝐼 = 127 , 𝑂 = 16)  

 1.  6.0   2.  0.5    3.  0.3       4.  1.0       5. 1.5  

 

20' Mtu;j;jd ml;ltizapy; 𝑠 Nfhit %yfq;fs; njhlu;ghf gpd;tUk; $w;wf;fss; gpioahdJ vJ? 
1. 𝑠 − Nfhit %yfq;fs; cUthf;Fk; Ijnuhl;irl;Lf;fspd; fhu typik $l;lj;jpd; fPo; Nehf;fp 

mjpfupf;fg;gLfpwJ. 

2.   $l;lk; 1 %yfq;fspy; 𝐿𝑖 khj;jpuk;  𝑁2 thATld; jhf;fkilAk;. 

3' kpif 𝑂2 cld; 𝐿𝑖  MdJ 𝐿𝑖2𝑂2 IAk; 𝑁𝑎 MdJ 𝑁𝑎𝑂2 IAk; jUfpd;wJ. 

4' $l;lk; 2 %yf ry;Ngw;Wf;fspd; fiujpwd; $l;lj;jpd; topNa fPo;Nehf;fp Fiwtilfpd;wJ. 

5' Rthiy Nrhjidf;F 𝐿𝑖 ,d; cg;Gf;fs; rptg;G epwj;ij jUk;. 

21' 300 𝐾  ntg;gepiyapYk; 1.0 𝑥 105𝑁𝑚−2  mKf;fj;jpYk;  2.4𝑔  𝐴(𝑔) MdJ 2.14 𝑑𝑚3   fdtsit 
milf;fpd;wJ 𝐴 ahf ,Uf;f$baJ. 

  (𝐻 = 1, 𝐻𝑒 = 4, 𝑁 = 14  , 𝐶 = 12 , 𝑂 = 16) 
 

 1.  𝐻2 (𝑔)  2.   𝑁2 (𝑔)   3.  𝐶𝑂2 (𝑔)  4.   𝐶𝐻4 (𝑔)  5.   𝐻𝑒 (𝑔)  
 

22' Mtu;j;jd ml;ltizapy; cs;s 3𝑑 %yfq;fs; rk;ge;jkhf gpd;tUk; $w;Wf;fspy; gpioahdJ vJ? 
1.   d Nfhit %yfq;fs; NtWgl;l xl;rpNaw;w epiyfis fhl;Lfpd;wd   

2.   𝑑  Nfhit %yfq;fspd; kpd;vjpu;j;d;ik mjd; 𝑠 −   Nfhit %yfq;fspd; kpd;vjpu;jd;ikapYk; 
cau;thFk;. 

3.   Nrhbaw;w 𝑑,yj;jpud;fis mt;tpd; mad;fs; nfhz;bUg;gjdhy; mjpfkhd 𝑑 Nfhit %yfq;fs; 
fiury; epiyapy; epwKilajhff; fhzg;gLfpd;wd. 

4.   𝑑   Nfhit %yfq;fspd; cNyhf ,ay;G mjd;  𝑠 −  Nfhit %yfq;fspY; ghu;f;f FiwthFk;. 
5.   Cr , 𝑀𝑛 ,dJ xl;rp md;dad;fs; rpwe;j xl;rpNaw;Wk; fUtpfshFk;. 
 

23' ntt;NtW ntg;gepiyfspy; gpd;tUk; jhf;fj;Jf;Fupa epak fpg;]; rf;jp khw;wq;fs; fPNo jug;gl;Ls;sd.
 𝐴(𝑠)

                      
→       𝐵(𝑆) + 𝐶 (𝑔) 

 
ntg;gepiy $𝐾 ∆𝐺0 / 𝑘𝐽 𝑚𝑜−1 

500 +100 

1000 -50 

NkYs;s jhf;fj;jpw;fhd epak ntg;g cs;Siw khw;wk; 𝑘𝐽 𝑚𝑜𝑙−1 ,y; 
 

1'  −250     2.  150       3.   −150     4.   0    5.   +250   
 
24' gpd;tUtdtw;Ws; jhf;fg;nghwpKiwapd; gbfspy; gpioahdJ. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

ℎ𝜐 
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kpif. 

25' 𝐶𝐻3𝐶𝑂𝑂𝐻   

(1)𝐿𝑖𝐴𝑙𝐻4

      (11) 𝐻+ / 𝐻2𝑂       
→                𝑋 

𝐶𝐻3𝐶𝑂𝐶𝑙
→      𝑌  

(1)                  𝐶𝐻3𝑀𝑔𝐵𝑟

      (𝟏𝟏) 𝐻+ / 𝐻2𝑂               
→                    𝑍 

 NkNy jug;gl;l jhf;fj;njhlupy; fl;likg;G 𝑋, 𝑌, 𝑍 ia rupahf fhl;LtJ. 
   

 X Y Z 

1'  
𝐶𝐻3𝐶𝐻2𝑂𝐻 

 
𝐶𝐻3𝐶𝑂𝑂𝐶𝐻2𝐶𝐻3 

 
 
 
 

2'  
𝐶𝐻3𝐶𝐻2𝑂𝐻 

 
𝐶𝐻3𝐶𝑂𝑂𝐶𝐻2𝐶𝐻3 

 
 
 
 
 

3'  
𝐶𝐻3𝐶𝐻2𝑂𝐻 

𝐶𝐻3𝐶𝐻2𝑂 −

𝑂
∥
𝐶  𝐶𝐻3 

 

4'  
𝐶𝐻3𝐶𝐻𝑂 

𝐶𝐻3−

𝑂
∥
𝐶 − 𝑂 − 𝐶𝐻2𝐶𝐻3 

 

5'  
𝐶𝐻3𝐶𝐻𝑂 

𝐶𝐻3−

𝑂
∥
𝐶 −

𝑂
∥
𝐶 − 𝐶𝐻3  

 

 

26' mNrjd Nru;it xd;wpDs; Ijhd 𝐻𝐶𝑙 Nru;f;fg;gl;l NghJ ntz;zpw tPo;gbTk; epwkw;w thATk; 
ngwg;gl;lJ. ,t;thA <ukhd G+ ,jypd; epwj;ij ePf;fpaJ. ntz;zpw tPo;gbthdJ mNkhdpah fiurypy; 
fiue;jJ vdpd;> mNrjd Nru;itahdJ.  

 

1'  𝐴𝑔2𝑆  2.  𝑃𝑏𝑆𝑂4      3.   𝐴𝑔2𝑆𝑂3   4.   𝑃𝑏 (𝑁𝑂2)2   5.   𝐴𝑔2𝐶𝑂3 
 

27' 398 𝐾 ntg;gepiy 1 𝑑𝑚3 fdtsTila %ba FLit xd;wpDs; 𝐴(𝑔) 2.0 𝑚𝑜𝑙 Ak; , 𝐵(𝑔)  4.0 𝑚𝑜𝑙 Ak; 
jhf;fkile;J gpd;tUk; rkepiy ngwg;gLfpd;wJ. 

 𝐴(𝑔) + 2𝐵(𝑔) ⇋ 2𝐶(𝑔)  
 rkepiyapy;  𝐶(𝑔) ,d; 1.0 𝑚𝑜𝑙 fhzg;glfpd;wJ. rkepiy khwpyp 𝐾𝑐 MdJ> 

1'  3.125𝑥10−2 𝑚𝑜𝑙−1𝑑𝑚3   2.  2.22𝑥10−1 𝑚𝑜𝑙−1𝑑𝑚3   3.   1.125𝑥10−1 𝑚𝑜𝑙−1𝑑𝑚3  

4.  2.5𝑥10−1 𝑚𝑜𝑙−1𝑑𝑚3      5.   7.4 𝑥10−2 𝑚𝑜𝑙−1𝑑𝑚3  
 

28' fPNo jug;gl;Ls;s jhf;fj;jpy;; fl;likg;g 𝑋, 𝑌 MdJ KiwNa 
 
 
 
 
 
 
 
 
 
 
29' 𝑇𝐾 ntg;gepiyapy; 𝑁𝐻4𝐻𝑆(𝑠)"MdJ rkepiy milAk; NghJ njhFjpapd; mKf;fk; 4 𝑥 105𝑃𝑎 MFk;. 
 

 𝑁𝐻4𝐻𝑆(𝑠) ⇌  𝑁𝐻3(𝑔) + 𝐻2𝑆(𝑔) rkepiy khwpyp 𝐾𝑃 MdJ 𝑇𝐾 ,y; 
 

1'   4 𝑥 105𝑃𝑎2   2.   2 𝑥 105𝑃𝑎2       3.    2 𝑥 1010𝑃𝑎2          
4.  4 𝑥 1010𝑃𝑎2   5. fzpg;gjw;F juT NghjhJ 
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30' 298 𝐾 ntg;gepiyapy; 0.5 𝑚𝑜𝑙 𝑑𝑚−3 𝐶𝐻3𝐶𝑂𝑂𝐻 fiurypd; 𝑝𝐻 MdJ 
 298 𝐾 ,y;  𝐾𝑎(𝐶𝐻3𝐶𝑂𝑂𝐻) =  1.8 𝑥 10 

−5 𝑚𝑜𝑙 𝑑𝑚−3  MFk;. 
1'  2.5229   2.   3.4771  3.    3.5229        4.  5.5229 5.   5.4771   
 

 31 – 40 tiuahd tpdhf;fSf;F a),b),c),d) vd toq;fg;gl;Ls;s $w;Wf;fspy; xd;W my;yJ gy 
rupahditahFk; mt;thW rupahd $w;W 

a Ak; b Ak; kl;Lk; rupahapd; - 1 IAk; 
b Ak; c Ak; kl;Lk; rupahapd; - 2 IAk; 
c Ak; d Ak; kl;Lk; rupahapd; - 3 IAk; 
d Ak; a Ak; kl;Lk; rupahapd; - 4 IAk; 
xd;W my;yJ ,uz;Lf;F Nkw;gl;lit rupahapd; - 5 Ak; cupa ,lj;jpy; vOJf. 
 

1 2 3 4 5 
a Ak; b Ak; 
kl;Lk; 
rupahdit 

b Ak; c Ak; 
kl;Lk; 
rupahdit 

c Ak; d Ak; 
kl;Lk; 
rupahdit 

d Ak; a Ak; 
kl;Lk; 
rupahdit 

NtW njupTfs; 

 
31' jug;gl;l Nru;itfSf;Fupa rupahd ngau; Fwpf;fg;gl;Ls;sJ vJ /vit? 

a)   𝑁𝑎𝑂𝐶𝑙   −    𝑆𝑜𝑑𝑖𝑢𝑚 ℎ𝑦𝑝𝑜𝑐ℎ𝑙𝑜𝑟𝑖𝑡𝑒   b) 𝑁𝑎𝐶𝑙𝑂4   −    𝑆𝑜𝑑𝑖𝑢𝑚 𝑐ℎ𝑙𝑜𝑟𝑎𝑡𝑒    
c)    𝑁𝑎𝐶𝑙𝑂3   −    𝑆𝑜𝑑𝑖𝑢𝑚 𝑝𝑒𝑟𝑐ℎ𝑙𝑜𝑟𝑎𝑡𝑒     d) 𝑁𝑎𝐶𝑙𝑂2   −    𝑆𝑜𝑑𝑖𝑢𝑚 𝑐ℎ𝑙𝑜𝑟𝑖𝑡𝑒    
 

32' fPNo jug;gl;Ls;s %yf;$W njhlu;ghf gpd;tUk; $w;Wf;fspy; gpioahdJ /gpioahdit 
    

      a)  vy;yh C mZf;fSk; xNu jsj;jpy; fhzg;gLk;. 
      b)  𝐶𝑐 ,w;Fk; 𝐶𝑑 ,w;F kpilapyhd gpizg;G ePsk; 𝐶𝑎 ,w;Fk;  𝐶𝑒 

,w;Fkpilapyhd gpizg;G ePsj;jpw;F rkdhFk;. 
c) 𝐶𝑏 - 𝐶𝑐 ,w;Fk;  𝐶𝑎 − 𝐶𝑏 ,w;Fk; ,ilapyhd gpizg;G Nfhzk; Vwj;jhs 
109.50MFk;. 
d) 𝐶𝑒 - 𝐶𝑎 ,w;Fk;  𝐶𝑎 − 𝐶𝑏 ,w;Fk; ,ilapyhd gpizg;G Nfhzk; Vwj;jhs 
1200MFk;. 
 

33. fiury; 𝑁𝑎𝑂𝐻 Kd;diyapy;  𝐶𝐻3 𝐶𝐻2 −

𝑂
∥
𝐶 − 𝐶𝐻3 " jhf;fkilAk; NghJ fpilf;Fk; tpisTfs; 

 a) 𝐶𝐻3 𝐶𝐻2 −

𝑂𝐻
|   
𝐶    
|    
𝐶𝐻3

−

𝐶𝐻3
|    
𝐶𝐻 −

𝑂
∥
𝐶 − 𝐶𝐻3      b) 𝐶𝐻3 𝐶𝐻2 −

𝑂𝐻
|   
𝐶    
|    
𝐶𝐻3

− 𝐶𝐻2 −

𝑂
∥
𝐶 − 𝐶𝐻2𝐶𝐻3 

 

 c) 𝐶𝐻3 𝐶𝐻2 −

𝑂𝐻
|   
𝐶    
|    
𝐶𝐻3

− 𝐶𝐻2𝐶𝐻2 −

𝑂
∥
𝐶 − 𝐶𝐻3  d) 𝐶𝐻3  −

𝑂𝐻
|   
𝐶    
|    
𝐶𝐻3

− 𝐶𝐻2 −

𝑂
∥
𝐶 − 𝐶𝐻2𝐶𝐻2𝐶𝐻3 

  

 

34' Gwg;gNdhd;> Gwg;gdy; rk;ge;jkhf gpd;tUk; $w;Wf;fspy; rupahdJ /rupahdit. 
a)   njhydpd; Nrhjidg;nghUSld; Gwg;gNdhd; Gwg;gdy; Mfpa ,uz;Lk; nts;spabiaj; jUfpd;wJ.     
b)  Gwg;gdy;> Gwg;gNdhd; Mfpa ,uz;Lk; 𝐻+/𝐾𝑀𝑛𝑂4,d; Cjh epwj;ij epwkw;wjhf khw;Wfpd;wJ. 
c)  fhu Clfj;jpy; Gwg;gdy;> Gwg;gNdhd; Mfpa ,uz;Lk; jd; xOq;fYf;F cl;gLfpd;wJ. 
d)  Gwg;gNdhd; khj;jpuk; 2,4 − 𝐷𝑁𝑃  cld; fLk; kQ;rs; tPo;gbitj; jUfpd;wJ. 
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35' 𝑁𝐻3 rk;ge;jkhf gpd;tUk; $w;wf;fspy; rupahdJ /rupahdit. 
 

a)  𝑁𝑎  MdJ mNkhdpahTld; jhf;fkile;J 𝑁𝑎𝑁𝐻2IAk; 𝐻2thAitAk; jUtNjhL ,j;jhf;fj;jpy; 
mNkhdpah  xl;rpNaw;Wk; fUtpahf njhopw;gLfpd;wJ.     

b) 𝑀𝑔 cld; mNkhdpah jhf;fkile;J 𝑀𝑔(𝑁𝐻2)2 Ij; jUtJld; 𝐻2 thAitAk; tpLtpf;fpd;wJ. 
c)   mNkhdpah 𝐶𝑢𝑂 jhf;fj;jpw;F cl;gl;L thA>𝑁2(𝑔), 𝐶𝑢 (𝑆),𝐻2𝑂(𝑔)jUfpd;wJ.  
d) 𝑁𝐻3 mNkhdpah 𝐶𝑙2(𝑔) cld; nkd;ikahd jho;j;Jk; fUtpahf njhopw;gLtjd; %yk; 𝑁2(𝑔) IAk; 

𝐻𝐶𝑙(𝑔)  jUfpd;wJ. 
 

36' 500𝐾 ,y; 𝑁2(𝑔) ck; 𝐻2(𝑔) jhf;fkile;J gpd;tUk; rkdpiyiaj; jUfpd;wJ. 
 3𝐻2(𝑔) + 𝑁2(𝑔) ⇌ 2𝑁𝐻3(𝑔)   
 𝐻2(𝑔)  𝑥 𝑚𝑜𝑙 Nkyjpfkhf ,r;rkepiyj; njhFjpf;fs; Nru;f;g;gbd; Gjpa njhFjp rk;ke;jkhf gpd;tUk; 

$w;Wf;fs; rupahdit 
a) njhFjpapy; 𝑄𝑐 < 𝐾𝑐 vd;gjhy; jhf;fk; tyJ gf;fk; efu;e;J rkepiy milAk;. 
b) njhFjpapy; 𝑄𝑐 < 𝐾𝑐  vd;gjhy; 𝑁𝐻3(𝑔) ,d; Njhd;wy; tPjj;ij mjpfupf;Fk; tpjkhf jhf;fk; 

tyg;Gwk; efu;e;J rkepiy milAk;. 
c) njhFjpapy; 𝑄𝑐 > 𝐾𝑐 vd;gjhy; 𝑁2(𝑔) thAtpd; nrwpit mjpfupf;Fk; Kfkhf jhf;fk; ,lg;Gwk; 

efu;e;J rkepiy milfpd;wJ. 
d)    njhFjpapy; 𝑄𝑐 < 𝐾𝑐 vd;gjhy; jhf;fk; ,lg;Gwk; efu;e;J rkepiy milAk;. 

 
37' mkpy fhuq;fs; njhlu;ghf gpd;tUk; $w;Wf;fSs; rupahdJ /rupahdit. 
 

a) Mu;dparpd; nfhs;iff;F mika GNuhj;jpuid ,og;gJ mkpykhFk;.       
b) Nyhup Gnuhd;];ll; nfhs;iff;F mika GNuhj;jpuid Vw;gJ mkpykhFk;. 
c) Y}tp]; nfhs;ifg;gb jdpr;Nrhb ,yj;jpuid Vw;gJ mkpykhFk;. 
d)   ePupdJ ,iz mkpyk; 𝐻3𝑂

+ MFk;. 
 

38' laNrhdpak; cg;G njhlu;ghf gpd;tUk; $w;Wf;fSs; rupahdJ /rupahdit    
a) mypgw;wpf;; laNrhdpak; cg;Gf;fs; mNuhkw;wpf; laNrhdpak; cg;Gf;fis tpl cWjp Fiwthdit.

  
b) 𝑁𝑎𝑂𝐻 $ gPNdhYld; mNuhkw;wpf; laNrhdpak; cg;Gf;fs; rptg;G epw Nru;itia tpisthf jUk;. 
c) 𝑁𝑎𝑂𝐻 / 𝛽- cld; eg;Njhy; cld; mNuhkw;wpf; laNrhdpak; cg;Gf;fs; rptg;G epw Nru;itia 

tpisthf jUk;. 
d)   ngd;rPd; laNrhdpak; FNshiul;L 𝐾𝐼   cld; jhf;fkile;J 𝐶6𝐻5𝐼 vDk; Nru;it ngwg;gl KbAk;. 

 
39' gpd;tUtdtw;Ws; vJ /vit xspapay; rkgFjpaj;ij fhl;Lfpd;wJ. 

 a)  𝐶𝐻2 =

𝐶𝐻3
|     
𝐶     
    

− 𝐶𝐻2 𝐶𝐻3        b) 𝐶𝐻2 =

 𝐻
 /   
𝐶    
   
−

𝐶𝑙
| 
𝐶
|
𝐻

− 𝐶𝐻3 

 

 c)      d) 

𝐻
\

/
𝐶𝐻3

𝐶 = 𝐶

/

\

𝐶𝐻3

𝐶𝐻2𝐶𝐻3

 

 

40' gpd;tUtdtw;Ws; xNu epwj;ij cila Nru;it /Nru;itfs; vit? 
  
𝑎) [𝐶𝑢 (𝑁𝐻3)4]

2+      b)   [𝐶𝑟 𝐶𝑙4]
2−    c)  [𝑁𝑖𝐶𝑙4]

2−
  d) [𝐶𝑢𝐶𝑙4]

2− 
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 41 – 50 tiuahd tpdhf;fSf;F ,t;tpU $w;Wf;fs; tPjk; jug;gl;Ls;sd. xt;nthU tpdhtpw;Fk; 
jug;gl;Ls;s $w;Wr; NrhbfSs; kpfTk; nghUj;jkhd fPo; tUk; ml;ltizapy; Fwpg;gpl;Ls;s 1>2>3>4>5 vDk; 
ve;j $w;Wr; Nrhb vd njupT nra;J mjw;Fupa ,yf;fj;ij ckJ tpilj;jhspy; Fwpg;gpLf. 
 

njupTfs; Kjyhk; $w;W ,uz;lhk; $w;W 
1 cz;ik cz;ik> Kjyhk; $w;iw tpsf;FfpwJ. 
2 cz;ik cz;ik> Kjyhk; $w;Wf;F tpsf;fj;ijj; jutpy;iy 
3 cz;ik ngha; 
4 ngha; cz;ik 
5 ngha; ngha; 

 
 Kjyhk; $w;W ,uz;lhk; $w;W 
41.   𝑀𝑔(𝑁𝑂3)2  MdJ 𝑁𝑎𝑁𝑂3,Yk; ghu;f;f ntg;g 

cWjpahdJ 
Vw;wk; mjpfupg;GlDk; fw;wad;fspd; Miu 
FiwtiljYlDk; KidthF jd;ik 
mjpfupf;fpwJ. 

42. mdpyPid tpl mypgw;wpf; mikd;fspd; fhu 
typik cau;thFk;. 
 

mdpypdpd; N ,y; fhzg;gLk; jdpr;Nrhb 
,yj;jpud;fs; ngd;rpdpDs; guptpd; %yk; 
xuplg;ghlw;w Kiwapy; mirfpd;wJ. 

43. jdpg;gb jhf;fq;fspd; %yf;$w;W jpwd; jhf;f 
tupirf;F rkdhFk;. 

rkg;gLj;jg;gl;l ,urhad jhf;fq;fspy; 
%yf;$Wfspd; vz;zpf;if %yf;$w;w jpwd; vd 
miof;fg;gLk;. 

44. RahjPd nrad;Kiwfspd; nghJ njhFjpapd; 
ve;jpug;gp vg;NghJk; mjpfupf;fpd;wJ. 

RahjPd nrad; Kiwfspd; NghJ jug;gl;l 
epge;jidfspd; fPo; ∆𝐺  MdJ kiw 
ngWkhdj;ij cilaJ. 

 

45. 

16Mk; $l;l %yfq;fs; cUthf;Fk; 
Ijiul;Lf;fspy; 𝐻2𝑂   Vidatw;wpy; ,Ue;J 
NtWgl;l cau; nfhjpepiyia nfhz;Ls;sJ. 

xU ePu; %yf;$whdJ Vida 4 ePu; 
%yf;$wfSld; td;ikahd Ijurd; gpizg;gpd; 
%yk; gpizf;fg;gLfpd;wd. 
 

46. 𝑑  Nfhit %yfq;fSld; xg;gpLk; NghJ 𝑠 
Nfhit %yfq;fs; cau;e;j cUFepiyia 
nfhz;Ls;sd. 

𝑑  Nfhit %yf cNyhfq;fspy; cNyhf 
gpizg;gi cUthf;Ftjpy;  𝑆 ,yj;jpud; mZf;f 
gjpyhf 𝑑 ,yj;jpud;fs; gq;Fgw;wfpd;wd. 

47. mjpfupf;Fk; ntg;gepiy cld; xU jhf;fj;jpd; 
Vtw; rf;jp Fiwtilfpd;wJ. 

gy gb jhf;fj;jpy; jhf;f tPj epu;za gb Vtw;rf;jp 
Fiwe;j gbahFk;. 

48.      ,Yk; ghu;f;f        MdJ VTk; jd;ikf; 
                     $baJ          

Cl MdJ ngd;rpd; tsaj;ij Vty; mfw;Wfpd;wJ. 

49. 𝑂3  ,y; cs;s ,U gpizg;GfSk; 
tpj;jpahrkdhJ 

𝑂3 %yf;$wpy; ,ul;il gpizg;G xd;Wk;> xw;iw 
gpizg;G xd;Wk; fhzg;gLk;. 

50. vy;yh mw;fNfhYk; ePUld; vy;yh tpfpjj;jpYk; 
fyf;fpd;wJ. 

mw;fNfhypy; cs;s −𝑂𝐻 njhFjpahdJ  𝑂𝛿− −
𝐻𝛿+ Mf Kidthfpd;wJ. 
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A gFjp – mikg;Gf; fl;Liu 
 

^01& (a) fPNo jug;gl;Ls;s (tpdhf;fs;) $w;Wf;fs; cz;ikah> ngha;ah vd Fwpg;gpLf. 

  (i) 𝐼2 (𝑠) ,d; cUFepiyapYk; 𝐻2𝑂(𝑠) ,d; cUFepiy mjpfk; '''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) 𝐶𝑙−  ,Yk; 𝐼− ,d; jho;j;Jk; ,ay;G mjpfk;    '''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iii) 𝐻2𝑂 tpYk; 𝐶2𝐻5𝑂𝐻,w;F mkpy ,ay;G mjpfk;  ''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (iv) mdpyPdpYk; 𝑁𝐻3 ,w;F %y ,ay;g mjpfk;   ''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (v) 𝑁𝑎𝐶𝑙  ,Yk; 𝑀𝑔𝐶𝑙2(𝑠) ,w;F rhyf rf;jp mjpfk;  ..........''''''''''''''''''''''''''''''''''''''''''' 

  (iv) 𝑁𝐻3 ,Yk; 𝑁𝐹3 ,w;F ,UKidT jpwd; mjpfk;  ''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 (b)  Diazomethane ,d; mbg;gil fl;likg;G fPNo jug;gl;Ls;sJ. 

   

𝐻
\

/
𝐻

𝐶 − 𝑁1 −𝑁2  

i. ,k; %yf;$Wf;fhd Yapf; fl;likg;ig tiuf. 

 

 

 

 

ii. ,k; %yf;$Wf;fhd gupTf;fl;likg;ig tiuf 

 

 

 

 

   iii.   NkNy  (i)  ,y; tiue;j Y}ap fl;likg;ig mbg;gilahff; nfhz;L ml;ltizia G+u;j;jpnra;f. 

mZ C 𝑵𝟏 𝑵𝟐 

i fyg;G    

ii 
,yj;jpud; Nrhbfspd; Nfj;jpu 

fzpj tbtk; 
   

iii xl;rpNaw;w vz;    

iv mZkPJs;s Kiwrhu; Vw;wk;    

  

  iv.    𝑁1, 𝑁2 ,y; vjw;F kpd;ndjpu; jd;ik mjpfk; vd Fwpg;gpl;L mjw;F fhuzk; jUf. 
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(c)  milg;G FwpapDs; jug;gl;Ls;s ,ay;Gf;F Vw;wthW fPNo cs;stw;iw mjpfupf;Fk; tupirapy; 

xOq;FgLj;Jf. 

  i.  𝐿𝑖𝐶𝑙 , 𝐵𝑒𝐶𝑙2 , 𝑁𝑎𝐶𝑙 ^gq;fpl;L tY jd;ik& 

     ....................................< ................................< ..................................... 

    ii.  𝑆𝑂2,  𝑆𝑂3
2−,   𝑆𝑂3  ^gpizg;G Nfhzk;& 

     ....................................< ................................< ..................................... 

   iii.   𝑁𝐹3,   𝑁𝑂2𝐹,   𝑁𝐻3  ^𝑁 ,d; kpd;ndjpu; jd;ik& 

     ....................................< ................................< ..................................... 

   iv.   𝐹, 𝑃, 𝐶𝑎,𝑁𝑒,𝐾  ^ 1k; madhf;fw; rf;jp& 

     ......................< ......................< ......................< ......................< ......................  

   v.   𝐻𝐹,𝐻𝐶𝑙, 𝐻𝐵𝑟,𝐻𝐼  ^ nfhjpepiy& 

     ....................................< ................................< .....................................< ..................................... 

   vi.   𝐻𝑂𝐶𝑙, 𝐻𝑂𝐼 , 𝐻𝑂𝐵𝑟  ^ mkpy ,ay;G& 

     ....................................< ................................< ..................................... 

 

^02& (a)  𝑃 njhFjpf;Fupa %yfk; 𝑋 MdJ> ePu; 𝑁𝑎𝑂𝐻 cld; ,U top tpfhuj;jpw;F cl;gl;L  𝐵, 𝐶 vDk; 
tpisTfs; ngwg;gLfpwJ. 𝐵 MdJ khg;nghUspy; cs;s 𝐼2 ,d; epwj;ij ePf;FfpwJ NkYk; 𝐵 Nru;it 
𝐴𝑔𝑁𝑂3 cld; nts;is epw tPo;gbit je;J rpwpJ Neuj;jpy; fWg;G tPo;gbit je;jJ.  

   NkNy 𝐶 apw;F Ijhd 𝐻𝐶𝑙 Nru;f;f 𝐸 vDk; thA xd;W ntspNaWfpwJ. ,t;thA 𝐸 <amrw;Nww;wpy; 
eisj;j tbjhspid fUg;G epwkhf khw;Wk;. 

 

   (i)  X ahJ@  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   (ii)   B,C,D,𝐸   vd;gtw;wpd; ,urhad #j;jpuj;ij vOJf. 

       B =                                     C =               D =                           E = 

(iii)   rhjhuz epiyapy; %yfk; X  ,d; cWjpahd gpwjpUg;gk; ahJ? 

 

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

   (iv) %yfk;  𝑋   MdJ Nru;it epiyapy; fhl;Lk; nghJthd xl;rpNaw;w epiyiaAk; mjw;F 
cjhuzKk; jUf. 

     

 

 

 

 

(v)    gpd;tUk; re;ju;g;gq;fspd; E ,d; njhopw;ghl;il fhl;Ltjw;fhd rkd; nra;j rkd;ghl;il jUf.   

 1' E : xl;rpNaw;wpahf 

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

 2' E :  jho;j;jpahf 

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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   (vi)  Mtu;j;jd ml;ltizapy; 𝑋 mlq;Fk; $l;lj;jpd; Kjy; ehd;F %yfj;jpd; (𝑋 mlq;fshf) 
Ijiul;bd; #j;jpuj;ij Rl;bf; fhl;b mjd; nfhjpepiy khwtjw;fhd gUkl;lhd tiuig fPNo 
tiuf. 

  

 

 

 

 

 

 

 

   (v)  𝑋 ,d; cau; xl;rpNaw;w vz;Zf;Fupa xl;rp mkpyj;jpd; Y}ap fl;likg;ig tiuf  

 

 

 

 

 

 

   

 
^03&  (a)   𝐻2 (𝑔) MdJ 𝐼2 (𝑔) cld; jhf;fkile;J 𝐻𝐼 (𝑔) jUfpd;wJ. ,j;jhf;fkhdJ 2 gbapy; epfo;fpd;wJ. 

    1 - gb  𝐼2 (𝑔)  ⇌  2 𝐼 (𝑔) Ntfkhf epfOk; jhf;fk; (𝐾1) 

    2 - gb  𝐻2 (𝑔) + 2 𝐼 (𝑔)
                 
→      2𝐻𝐼(𝑔) nkJthf epfOk; 

    xl;L nkhj;j jhf;fk; 𝐻2 (𝑔) +  𝐼 2(𝑔)
                 
→      2𝐻𝐼(𝑔) 

 

   ^i&   Nkw;gb jhf;fj;jpd; jhf;f tPjj;jpw;fhd Nfhitia vOJf. 

 

 

 

 

 

 

 

   

   ^ii&   298 K ,y; gpd;tUk; juit ftdj;jpw; nfhs;f. 

gjhu;j;jk; ∆𝑯𝜽𝒇 (𝑲𝑱 𝒎𝒐𝒍−𝟏) ∆𝑺𝜽𝒇 (𝑱𝑲−𝟏 𝒎𝒐𝒍−𝟏) 

𝐼2(𝑔) 62.4 260.7 

𝐻2(𝑔) 0 130.7 

𝐻𝐼(𝑔) 26.5 206.6 
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    1&'  𝐻2(𝑔) + 𝐼2(𝑔)  
               
→      2𝐻𝐼(𝑔)  jhf;fj;jpw;fhd  298𝐾 ,y; jhf;f cs;Siwiaf; fzpf;f 

 

 

 

 

 

 

     2& 298 𝐾 Nkw;gb jhf;f RahjPdkhf epfOkh? epfohjh? vd fzpj;jYld; fhuzk; fhl;Lf. 

 

 

 

 

 

 

 

 

   

  (b)   (i)  epak epge;jidapy; ngd;rpdpd; 2.6𝑔 MdJ G+uz jfdj;jpw;F cl;gLj;jg;gl;l NghJ 

ntspaplg;gl;l rf;jp 108.93 𝐾𝐽 MFk;. ngd;rPdpd; (𝐶6𝐻6 (𝑙))   epak jfd ntg;gTs;Siwiaf; 
fzpf;f. 

    

 

 

 

 

 

 

 

    

   (ii) ngd;rPdpd;  2.8 𝑔  MdJ G+uzkhf jhf;fj;jpw;F cl;gLtjw;F Njitg;gLk; 𝑂2 ,d; fdtsit 
STP ,y; fzpf;f (STP y; 𝑂2 (𝑔)  ,d; %yu; fdtsT 22400 𝑐𝑚3𝑚𝑜𝑙−1 & 
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^04&  (a)  𝐶5𝐻12𝑂  vDk; %yf;$w;W #j;jpuj;ijAila  𝐴, 𝐵, 𝐶, 𝐷 vDk; 4 fl;likg;G rkgFjpakhFk;. 
,it ahTk; 𝑁𝑎 cld; jhf;fk; Gupfpd;wd. 𝐵, 𝐶 Ak; xspapay; rkgFjpaj;ijf; fhl;Lk;  𝐴,𝐵, 𝐶, 𝐷 
Mfpatw;iw nrwpe;j 𝐻2𝑆𝑂4 cld; ntg;gNkw;w  𝐴 Ak; 𝐵 Ak; xNu tpisT 𝐸 Ak; jUfpd;wJ. 𝐶 Ak;  
𝐷 Ak; KiwNa 𝐹, 𝐺 vDk; tpisTfis jUfpd;wd. ,it ahTk; Cf;fp Kd;dpiyapy; IjurNdw;w 
𝐻 vDk; xNu tpisitg; ngwg;gLk;.  

   𝐴 mkpy 𝐾𝑀𝑛𝑂4 cld; jhf;fk; Guptjpy;iy Mdhy; 𝐵, 𝐶, 𝐷 vd;gd jhf;fk; Gupe;J KiwNa 𝐼, 𝐽, 𝐾 
vDk; tpisitj; jUk; 𝐼 MdJ 2,4 −  𝐷𝑁𝑃 cld; jhf;fk; Gupe;J nrk;kQ;riy jUtJld; 
njhydpd; Nrhjidg; nghUSld; 𝐻+|𝐾𝑀𝑛𝑂4 jhf;fk; Guptjpy;iy   

   𝐴 - 𝐾 vd;gtw;wpd; fl;likg;ig fhz;f. 
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dil.
 

(b)   (i)  𝐶𝐻3𝐶𝑂𝐶𝑙  MdJ 𝐻2𝑂 cld; jhf;fj;jpw;fhd jhf;fg; nghwpKiwia vOJf. 
 
 
 
 
 
 
 
 
 
 
 
    (ii)  ,j;jhf;fj;jpw;Fupa nghwpKiw tif vJ? 
 

 

 

 

 

 

 (C)   gpd;tUk; jhf;fj;jpw;fhd tpisit vOJf. 
 

    (i) 𝐶6𝐻5 − 𝑂𝐻 
𝐵𝑟2 (𝑙)     
→       

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

   (ii) 𝐶𝐻3 −

𝑂
∥
𝐶 − 𝐶𝐻2 − 𝐶𝑂2𝐻 

(1) 𝐿𝑖𝐴𝑙𝐻4
(2)  𝐻2𝑂     
→         

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

   (iii) 𝐻 −

𝑂
∥
𝐶 − 𝐶𝐻2 − 𝐶𝐻2 − 𝐶𝑂𝑁𝐻2  

(1) 𝐿𝑖𝐴𝑙𝐻4
(2)  𝐻2𝑂     
→         

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

   (iv) 𝐶𝐻3𝐶𝐻2𝐶𝐻𝑂 
               𝑁𝑎𝑂𝐻
→          

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

     (v) 𝐶𝐻3𝐶𝐻(𝑂𝐻)𝐶𝐻2𝐶𝐻2𝑂𝐻 
       𝑃𝐶𝐶       
→         

       ............................................................................................................................................ 
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conc. 

Excess 

     (vi) 𝐶𝐻3𝐶𝑂𝐶𝑙 
𝐶6𝐻5− 𝑁𝐻2   
→          

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

 

     (vii) 𝐶6𝐻5 − 𝑂𝐻 
𝐶𝐻3   𝐶𝑂𝐶𝑙
→        

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

     (viii) 𝐶𝐻3 − 𝐶   
|    
𝐶𝐻3

= 𝐶𝐻2    
        𝐻2𝑆𝑂4
→       

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

    (ix)                           
𝐹𝑒𝐶𝑙3 |𝐵𝑟2
→        

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

    (x) 𝐶𝐻3𝐶𝑂𝐶𝑙 

(1)                         𝐶6𝐻5 𝑀𝑔𝐵𝑟
(2)   𝐻2𝑂                             
→                    

       ............................................................................................................................................ 
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Kjyhk; jtizg; guPl;ir - 2018  - 13 juk; Chemistry 
² ,g;gFjpaypUe;J tpUk;gpa ,U tpdhf;fSf;F tpilaspf;f. 

xt;nthU tpdhtpw;Fk; 15 Gs;spfs; toq;fg;gLk;. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

B - gFjp 
 

 

 

^05& (a)  (i)   ,yl;rpa thAr; rkd;ghlhd PV = nRT I thA tpjpfspypUe;J ngWf. 
  (ii)   250𝐶 ntg;gepiyapYk; 8.73 𝑥 105𝑃𝑎 mKf;fj;jpYk; cs;s thAnthd;wpd; mlu;j;jp 

2.26 𝑔 𝑑𝑚−3 MFk;. ,t;thAtpd; %yu;jpzpit Jzpf. 
  (iii)  9.776  𝑥 104𝑃𝑎 mKf;fj;jpYk; 𝑂0𝐶 ,Yk; He thA khjpupapd; fdtsT 3.49 𝑑𝑚3 MFk;. 

mNj ntg;gepiyapy; mt;thA khjpupapd; mKf;fk; 1.013 𝑥 105𝑃𝑎 MFk; NghJ 
mt;thAtpd; fdtstpidf; fzpf;f. 

 
 

 (b)   𝑄(𝑔) ⇌ 𝑅(𝑔) + 𝑆(𝑔)  vd;w rkepiyiaf; fUj;jpw; nfhs;f. 

  Muk;gj;jpy; 5 𝑑𝑚3 fdtsTs;s tpiwj;j ghj;jpuj;jpy; 𝑄 thAtpd; 2 𝑚𝑜𝑙 cs;s NghJ 300 𝐾 
ntg;gepiyapy; rkepiy mila tplg;gl;lJ. rkepiyapy; 𝑅 thA ,d; %y; ngWkhdk; 0.6 
MFk;. 

 
  (i)   rkepiyapy; xt;nthU thAf; $wpdJk; %y; ngWkhdj;jpidf; fzpf;f. 
  (ii) rkepiyapy; xt;nthU $wpdJk; nrwptpidj; Jzpf. 
  (iii) 300 𝐾 ntg;gepiyapy; Nkw;jug;gl;l rkepiyapy; 𝐾𝐶 ngWkhdj;jpidf; fzpf;f. 
  (iv) NkNy tpdh (iii) ,y; fzpf;fg;gl;l 𝐾𝐶  ngWkhdj;jpidg; gad;gLj;jp 𝐾𝑃  ,idj; 

Jzpf. 
  (v) ntg;gepiyia 500𝐾 Mf cau;j;jpa NghJ rkepiy 𝑄 ,d; %y; ngWkhdk; 0.6 mol 

MFk;. ntg;gepiy 500 𝐾 cs;s NghJ gpd;tUtdtw;iwf; fzpf;f. 
   1'  rkdpiyapy; xt;nthU $WfspdJk; %y; ngWkhdk; 
   2'  rkdpiyapy; xt;nthU $WfspdJk; nrwpT 
   3' 𝐾𝑐 ,d; ngWkhdk;  
  (vi) NkNy ck;khy; ngwg;gl;l 𝐾𝑐 ,d; ngWkhdj;ijg; gad;gLj;jp mj; jhf;fk; Gwntg;gj; 

jhf;fkh my;yJ mf ntg;gj;jhf;fkh vd;gijf; $Wf. 
  (vii) Nky; cs;s rkdpiyj; njhFjpf;F 500 𝐾 ,y 𝑁𝑒 thAtpd; 0.5 mol Nru;f;fg;gl;lhy; 

xt;nthU $WfspdJk; gFjp mKf;fj;jpidj; Jzpf. 
     

^06& (a)   (i)   250𝐶 apy; 0.02 𝑚𝑜𝑙𝑑𝑚−3  nrwpTila 𝐻𝐶𝑙 fiurypd; 150 𝑐𝑚3 ,w;F 0.02 𝑚𝑜𝑙 𝑑𝑚−3   
nrwpTila 𝐾𝑂𝐻 fiurypd; 100 𝑐𝑚3 I Nru;f;ifapy; ngwg;gLk; fiurypd;  𝑃𝐻 
ngWkhdj;jpid Jzpf. 

  (ii)   250𝐶  apy; 𝑃𝐻  = 2 IAila 𝐻𝐶𝑙 fiurypd; 500 𝑐𝑚3 ,w;F 𝑃𝐻 =12 IAila 𝐵𝑎(𝑂𝐻)2 
,d; 500 𝑐𝑚 3 I Nru;f;ifapy; ngwg;gLk; fiurypd; 𝑃𝐻 ngWkhdj;jpid Jzpf. 

  (iii) 𝐻𝐴   vd;gJ xU %y nkd;dkpykhFk;. mjd; $l;lw; gpupif khwpyp (𝐾𝑎)  $l;lw;gpuptsT 
(𝛼) nrwpT (𝐶) MFk;. 𝐾𝑎, 𝛼, 𝐶 vd;gtw;wpw;fpilapyhd njhlu;igf; fhl;Lk; 
Nfhitapidg; ngWf.  

  (iv) 250𝐶  apy; 0.2 𝑚𝑜𝑙𝑑𝑚3  nrwpTila 𝐻𝐴 ; ePu;f; fiuriy fUjp gpd;tUtdtw;Wf;F tpil 
jUf. (𝐾𝑎 = 3.2𝑥10−6𝑚𝑜𝑙𝑑𝑚−3) 

    a) $l;lw; gpuptsT 𝛼    b)  𝐻𝑎𝑞
+  ,d; nrwpT  c) 𝐴𝑎𝑞

−  ,d; nrwpT 
d) gpupifailahd 𝐻𝐴 ,d; nrwpT    e) PH ngWkhdk; 
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 (b)  mNrhkpNjd; (𝐶𝐻3𝑁𝐻𝐶𝐻3)  MdJ gpd;tUkhW gpupiff;Fl;gLfpwJ. 
  𝐶𝐻3𝑁𝐻𝐶𝐻3(𝑔)  

                      
→       𝑁2(𝑔) + 𝐶2𝐻6(𝑔) ,U gupNrhjid re;jug;gq;fspy; Nkw;Fwpg;gpl;l 

gpupifapd; ngWNgWfs; fPNo jug;gl;Ls;sJ. 
 

re;ju;g;gk; Muk;g nrwpT (𝑪𝑯𝟑𝑵𝑯𝑪𝑯𝟑) 
( 𝒎𝒐𝒍 𝒅𝒎−𝟑) 

jhf;ftPjk; 
 𝒎𝒐𝒍𝒅𝒎−𝟑𝑺−𝟏 

1 2.4 𝑥 10−2 6 𝑥 10−4 
2 8 𝑥 10−3 20 𝑥 10−5 

 

(i)   Nkw;Fwpg;gpl;l gpupiff;fhd jhf;f tPjf; Nfhitia vOJf. 
  (ii)   jhf;ftPj khwpypapd; ngWkhdj;jpidf; fzpf;f. 
  (iii) CH3NHCH3 ,d; nrwpT 1.02 𝑚𝑜𝑙𝑑𝑚−3 Mf ,Uf;ifapy; jhf;ftPjk; ahJ? 
  (iv) Nkw;;$wg;gl;l gupNrhjidj; juTfisg; gad;gLj;jp mj; jhf;fj;jpw;fhd rf;jp kl;l 

tiuig tiuf. (,j;jhf;fk; Gwntg;gkhFk;.) 
  (v) ,j; jhf;fj;jpw;fhf "𝑋" vDk; Cf;fpiag; ghtpf;ifapy; tiugpy; Vw;gLk; khw;wj;ij 

mNj tiugpy; tiuf.  
 

^07& (a)   𝑁𝑎𝐶𝑙, 𝑁𝑎𝑁𝑂3, 𝑁𝑎𝑁𝑂2 fyit ePupy; fiuf;fg;gl;L 250 𝑐𝑚3 fiury; jahupf;fg;gl;lJ. 
3.16 𝑔𝑑𝑚−3 mlu;j;jpia cila mkpy 𝐾𝑀𝑛𝑂4 ,d; 25 𝑐𝑚

3 epwj;ij Kw;whf ePf;f NkYs;s 
fiurypd; 31.35 𝑐𝑚3 Njitg;gl;lJ. 

 
  Muk;g fiurypd; 25𝑐𝑚3 MdJ kpif 𝑁𝑎𝑂𝐻 cld; 𝐴𝑖 J}s; Nru;f;ifapy; ntspNawpa 

thAthdJ 0.1 𝑚𝑜𝑙𝑑𝑚−3 𝐻2𝑆𝑂4  ,d; 50𝑐𝑚
3,Ds; nrYj;jg;gl;lJ. vQ;rpa 𝐻2𝑆𝑂4   ,id 

eLepiyahff; 0.2 𝑚𝑜𝑙𝑑𝑚−3 𝑁𝑎𝑂𝐻     ,d; 32.5 𝑐𝑚3 Njitg;gl;lJ 
(i)  NkYs;s gupNrhjidfspy; epfOk; rfy ,urhadj; jhf;fq;fspw;Fkhd rkg;gLj;jpa 

,urhad rkd;ghl;bid vOJf. 
 

               (ii) Muk;g khjpapy; fhzg;gl;l 𝑁𝑎𝑁𝑂3,  𝑁𝑎𝑁𝑂2,d; jpzptpidj; Jzpf 
  ^ K – 39     Mn – 55   N – 14    Na – 23  ) 
 

 (b)   (i) 3.0 𝑑𝑚3 fdtsTila ghj;juj;jpDs; 𝑁2 (𝑔) thAtpd; 9.0 𝑚𝑜𝑙  𝐻2 (𝑔) thAtpd; 

6.0 𝑥 10−2 𝑚𝑜𝑙 ck; 𝑁𝐻3 (𝑔) ,d; 6.0 𝑥 10
−2𝑚𝑜𝑙 ck; Nru;f;fg;gl;L 450 0𝐶 ntg;gepiyf;F 

ntg;gg;gLj;jg;gl;L jhf;fk;Gupa tplg;gl;lJ. ,j; njhFjpapDs;  
    𝑁2 (𝑔) + 3𝐻2 (𝑔)  ⇌  2𝑁𝐻3 (𝑔) vd;w rkepiy ngwg;gl;lJ.  

𝐾𝐶   = 12.5 𝑚𝑜𝑙
6𝑑𝑚−9 MFk;. 

  (ii) rkepiyapy; njhFjp fhzg;gltpy;iyahapd; mj; njhFjpapDs; rkdpiyia Vw;gLj;j 
Ntz;Lkhapd; ePu; vd;d khw;wj;ij epfo;j;JtPu; vd tpsf;Ff. (Qc iaj; njhlu;GgLj;jp) 

 

C - gFjp 
²   ,U tpdhf;fSf;F khj;jpuk; tpilaspf;f. xt;nthd;Wf;Fk; 15 Gs;spfs; toq;fg;gLk;. 
 
 

^08& (a)   jug;gl;Ls;s ,urhad Nru;itfis khj;jpuk; gad;gLj;jp fPo;tUk; khw;wPl;il nra;f. 
 

  ePu; fiury;  𝑁𝑎𝑂𝐻 , 𝐻+|𝐾𝑀𝑛𝑂4 ,   𝑁𝑎𝐵𝐻4 , 𝐴𝑙2𝑂3|∆  , 𝐻𝐵𝑟  , 𝐻2𝑂2, 𝑃𝐶𝐶 & 
 

   𝐶2𝐻5𝐶𝑂𝐶𝐻3   
                  
→      𝐶2𝐻5𝐶𝐻2𝐶𝐻𝑂  

  (5 gbfSf;F Nkw;glhjthW epfo;j;j Ntz;Lk;) 
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 (b)   fPNoAs;s jhf;f tupg;glj;jpy; 𝑅1 − 𝑅5 tiuAs;s Nrhjidg;; nghUl;fisAk; 𝑋1 - 𝑋6 
tiuAs;s Nru;itfisAk; vOJtjd; %yk;                         I njhFf;Fk; Kiwia 
G+uzg;gLj;Jf. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
p 

 

 (c)  (i) 𝐶2𝐻5𝑂𝐻 , 𝐶𝐻3𝐶𝑂𝑂𝐻, 𝐶6𝐻5𝑂𝐻 Nru;itfis mkpyjd;ik mjpfupf;Fk; xOq;fpy; 
tupirg;gLj;jp mtw;wpw;fhd fhuzj;ijAk; vOJf. 

  (ii) ,urhad gupNrhjidfspd; %yk; fPo;tUk; Nru;itfis vt;thW NtWgpupj;J mwptPu; 
    1&  𝐶2𝐻2  ck; 𝐶𝐻3𝐶 ≡ 𝐶𝐻 
 
    2&            ck; 

 
 

^09& (a)  J}a 𝐾𝑁𝑂3 (𝑔) khjpupapd; Fwpj;j jpzpT epWj;njLf;fg;gl;L ntg;gg;gLj;jg;gl;L Kw;whf 
gpupifaila tplg;gl;lJ ,jd; NghJ ngwg;gl;l kPjpahdJ ePupy; fiuf;fg;gl;L fdtsT 
250 𝑐𝑚3MFk; tiu Ijhf;fg;gl;lJ. mjpypUe;J ngwg;gl;l 25 𝑐𝑚3,id Kw;wHf jhf;fk; 
Gupa nra;a  0.04 𝑚𝑜𝑙 𝑑𝑚−3  mkpy 𝐾𝑀𝑛𝑂4 fiurypd; 25 𝑐𝑚

3 Njitg;gl;lJ (𝐾 = 39 , 𝑁 =
14 , 𝑂 = 16 ) 

(i) 𝐾𝑁𝑂3  ,d;  𝐼𝑈𝑃𝐴𝐶 ngaupid vOJf. 
(ii) NkNy epfOk; jhf;fq;fspw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf. 
(iii) gpupifaile;j 𝐾𝑁𝑂3 ,d; jpzptpidf; fzpf;f 

 (b) fPNo jug;gl;Ls;s jhf;fg;ghijiaf; fUJf. 
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(i) 𝐴   - 𝑀 tiuahd Nru;tifspw;fhd ,urhad #j;jpuj;jpid vOJf 
(ii) NkNyAs;s jhf;fq;fspw;fhd rkg;gLj;jpa ,urhad rd;ghl;bid vOJf. 

 
 

^10& (a) A,B,C,D,E,F, G vdg; ngauplg;gl;l 7 nfhs;fyd;fs; fPo;tUk; ,urhad Nru;itfs; 
fhzg;gLfpd;wd. mit rupahd xOq;fpy; jug;gltpy;iy 

 
 
 
 

  Nru;it( - 
𝑁𝑎𝑁𝑂2 (𝑠), 𝐶𝑢(𝑁𝑂3)2 (𝑆), 𝑁𝑎2𝐶𝑂3(𝑠) , (𝑁𝐻4)2𝐶𝑟2𝑂7 (𝑆), 𝑁𝐻4𝑁𝑂3 (𝑆), 𝑁𝑎2𝑆2𝑂3 (𝑆), 𝐵𝑎((𝑁𝑂3)2 (𝑆) 

 

 xt;nthU nfhs;fydpDs;Sk; fhzg;gLk; Nfhitfis fz;lwpa fPo;tUk; gupNrhjidfs; 
Nkw;nfhs;sg;gl;ld. 

 

 gupNrhjidfs; mtjhdk; 

^1& A ,Ys;s Nru;it kpif ntg;gj;jpw;F 
cl;gLj;jg;gl;lJ' 

vt;tpj kPjpAk; ngwg;gltpy;iy 

^2& B ,Ys;s Nru;itf;f nrwpe;j 𝐻𝐶𝑙 
Nru;f;fg;gl;lJ 

fgpy epw thA ntspNawpaJ 

^3& C ,Ys;s Nru;it kpif 
ntg;gj;jpw;Fl;gLj;jg;gl;lJ 

fgpy epw thA ntspNawpaJ fWg;G 
epw tPo;gbT kPjp ngwg;gl;lJ. 

^4& D ,Ys;s Nru;it kpif 
ntg;gj;jpw;Fl;gLj;jg;gl;lJ 

gr;ir epw kPjp ngwg;gl;lJ. 

^5& E ,Ys;s Nru;it kpif ntg;gj;jpw;F 
cl;gLj;jg;gl;lJ 

fgpy epw thA ntspNawpaJld;> ePupy; 
fiuAk; tPo;tbT 

^6& F ,Ys;s Nru;itf;F nrwpe;j 𝐻𝐶𝑙 
Nru;f;fg;gl;lJ. 

fyq;fy; epw fiury; ngwg;gl;lJld; 
epwkw;w thATk; ntspNawpaJ. 

^7& 
G ,Ys;s Nru;itf;F nrwpe;j 
𝐻2𝑆𝑂4 Nru;f;fg;gl;lJ. 

epwkw;w fiury; tpisthfaJld; 
epwkw;w thAnthd;Wk; ntspNawpaJ. 

 
(i) xt;nthU nfhs;fydpYKs;s Nru;itapid ca;j;jwpf. 
(ii) xt;nthU re;jug;gj;jpYk; epfOk; ,urhad jhf;fq;fspw;fhd rkg;gLj;jpa ,urhad 

rkd;ghl;bid vOJf. 
 

 (b) gpd;tUtdtw;wpw;fhd fhuzq;fis tpsf;Ff. 
(i)     𝐵𝑟2 , 𝐼𝐶𝑙 ,y; ,yj;jpud; vz;zpf;if rkdhf fhzg;gl;lhYk;  𝐵𝑟2 ,dJ cUFepiyapYk; 

(−7.20𝐶) ghu;f;f 𝐼𝐶𝑙 ,dJ cUFepiy (27.20𝐶) cau;e;jJ MFk;. 
(ii)   𝑁𝑎(𝑆) ,Yk; ghu;f;f 𝑀𝑔(𝑆) ,dJ cUFepiy cau;T MFk;.  

(iii) fhuPaj;jpYk; ituk; typikahdJ.  
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