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1' gpd;tUk; mZf;fl;likg;G njhlu;ghd fz;Lgpbg;Gf;fs; / nfhs;ifisf; fUJf.  
𝐼 −  #upaidr; #of; fpufq;fs; Rw;wp tUtJ Nghyf; fUitr; #o ,yj;jpud;fs; xOf;Ffspd; mikAk;. 
𝐼𝐼 –  mZf;fspy; fUtpYs;s Neu;Vw;wq;fs; jdp ,yj;jpud; myFfshy; mjpfupf;fpd;wd.  
(I) " (II) fz;Lgpbg;Gf;fs; nfhs;iffSld; njhlu;ghd tpQ;Qhdpfs; KiwNa 
1. A+[pd; Nfhy;l; ];uPd;> N[. N[ njhk;rd; 
2. ePy; n`d;wpf; Nltpl; Nghu;> n`d;wp [tpd; n[g;up Nkh];yp 
3. ePy; n`d;wpf; Nltpl; Nghu;> N[. N[ njhk;]d; 
4. N[. N[ njhk;rd;> A+[pd; Nfhy;l; ];uPd; 
5. N[k;]; rl;tpf;> n`d;wp [tpd; n[g;up Nkh];yp 

 
2' nrg;G mZtpd; rf;jp nrhl;nlz;fs;  l = 1, 𝑚𝑙 = 0  MFk;. ,q;F fhzg;gLk; ,yj;jpud;fspd; vz;zpf;if 

KiwNa> (Cu = Z = 29) 
1.    6  ,  7   2.    12  ,  7  3.  12 , 14    4.    12 , 8  5'   10 , 14 

 
3' 𝐻𝑆𝑂4

−    maDf;F tiuaj;jf;f cWjpahd gupTf;fl;likg;Gf;fspd; nkhj;j vz;zpf;if  

(𝐻𝑆𝑂4
−  madpd; mbg;gilf;fl;likg;G 𝐻 − 𝑂 −  

𝑂
|
𝑆
|
𝑂

−  𝑂   )  

   1' 2  2'     3    3'    4       4'      5          5'  6 
 
4'    Mtu;j;jd ml;ltizapy; ,uz;lhk; Mtu;j;jd Ijiul;Lf;fisf; fUJifapy; mjp$ba 

,UKidTj;jpUg;Gjpwid cUthf;Fk; Ijiul;il cUthf;ff; $ba %yfk;. 
 

1.   𝐿𝑖      2.  𝐵𝑒    3.   𝐶         4.  𝑂  5.  𝐹 

  

  
  

 
 

 
 mfpy thA khwpyp R =  8.314 J mol−1K−1   

 mtfhjNuh khwpyp NA = 6.022  x  1023 mol−1 

 gpshq;fpd; khwpyp  h =  6.626  x  10−34  Js  
 xspapd; Ntfk;  C =  3  x  108  mS−1 
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5'                                                vDk; Nru;itapd;; 𝐼𝑈𝑃𝐴𝐶 ngau;>  
 

1'  methyl   2 – formyl – 3 – ethylbut – 3 – enoate   2'  methyl   2–formyl – 3 – ethylbut – 4 – enoate 
3'  methyl    3 – ethyl – 2 – formylbut – 3 – enoate  4.  methyl     3– ethyl – 2 – oxobut – 4 – enoate 

5'  3 – ethyl  – 2 – oxo – 1 – methylbut – 3 – enoic acid 

 

6' 𝑁3− , 𝑁𝑒  ,   𝑀𝑔2+  , 𝐶𝑎2+ , 𝑆2−   "𝐶𝑙−  Mfpa ,dq;fspd; Miu mjpfupf;Fk; tupir>  

 1'  𝑀𝑔2+  <   𝑁3− <   𝑁𝑒 <  𝑆2−  <    𝐶𝑙− <    𝐶𝑎2+        
 2' 𝑀𝑔2+ <   𝑁𝑒 <    𝑁3−  <     𝐶𝑎2+    <   𝐶𝑙−  <   𝑆2−        

 3' 𝑁3−  <   𝑁𝑒 <    𝑀𝑔2+  <    𝑆2−  <    𝐶𝑙− <    𝐶𝑎2+      

 4'  𝑁3−  <   𝑁𝑒 <   𝑀𝑔2+ <    𝐶𝑎2+  <    𝐶𝑙−
 <   𝑆2−

                    

 5' 𝑁𝑒 <   𝑀𝑔2+  <    𝑁3−  <     𝐶𝑙−  <   𝑆2−  <   𝐶𝑎2+     
 

7' 𝑉1 𝑑𝑚3  fdtsTs;s tpiwj;j nfhs;fyj;jpy; 𝑃1 , 𝑃𝑎  mKf;fj;jpYk; 𝑇1 𝐾  ntg;gepiyapYk;  

𝑛1 𝑚𝑜𝑙  𝐴2  thA fhzg;gLfpwJ. 𝑉2 𝑑𝑚3 fdtsTs;s tpiwj;j nfhs;fyj;jpy; 𝑃2 , 𝑃𝑎  mKf;fj;jpYk;  
𝑇2 𝐾 ntg;gepiyapYk; 𝑛2 𝑚𝑜𝑙 𝐵2  thA fhzg;gLfpwJ. ,uz;L nfhs;fyDk; Gwf;fzpf;fj;jf 
fdtsTila Fohapdhy; ,izf;fg;gl;L ntg;gepiy 𝑇3 𝐾 ahf Ngzg;gLfpwJ. ,izf;fg;gl;l 
njhFjpapd; mKf;fk; 𝑃 ahdJ? 𝐴2  , 𝐵2  Mfpa ,uz;Lk; xd;Wf;nfhd;W jhf;fk; Guptjpy;iy) 

 1' (
P1V1

T3
 +  

P2V2

T3
 ) 

(V2  +   V1)

T1T2
     2'  (

P1V1

T1
 +  

P2V2

T2
 ) 

(T1  +   T2)

T3
      

   

 3'   (
P1V1

T1
 +  

P2V2

T2
 ) 

(V2  +   V1)

T3
     4'   (

P1V1

T1
 + 

P2V2

T2
 ) 

𝑇3

(V2  +   V1)
        

     

 5'     (
P1V1

T1
 +  

P2V2

T2
 ) 

(T1  +   T2) 𝑇3

 (V1  +   V2)
  

 

8'   mkpy 𝐾𝑀𝑛𝑂4 fiuriyg; gad;gLj;jp            I 𝐶𝐻3𝐶𝑂𝐶𝐻3  Mf xl;rpNaw;Wk; jhf;fj;jpy; 
gupkhwg;gLk; ,yj;jpud;fspd; nkhj;j vz;zpf;if. 

 1' 8  2'       6  3'  2    4'    10            5'     5 

9' gpd;tUk; jhf;fq;fspy; vJ fUehl;l gpujpaPl;L jhf;fkd;W? 
 
 
 
 
 

 

 

10 𝑉  𝑑𝑚3  fdtsTs;s tpiwj;j nfhs;fyj;jpy; 𝑇𝐾  ntg;gepiyapy; gpd;tUk; jhffk;; eilngw;wJ. 
2 𝑁𝑂(𝑔) +   2𝐻2(𝑔)  →   𝑁2(𝑔)  +   2 𝐻2𝑂 (𝑔)  

 𝑁𝑂 (𝑔)  d; Efu;jy; tPjk; 2.0 x 10−3 𝑚𝑜𝑙 𝑑𝑚−3𝑠−1 vdpd; 𝐻2 (𝑔)  d; Efu;jy; tPjk;> 𝑁2(𝑔) cUthFk; 
tPjk;>  𝐻2𝑂(𝑔)   cUthFk; tPjk; KiwNa (;𝑚𝑜𝑙 𝑑𝑚−3𝑠−1) 

 
  𝐻2(𝑔)                                                    𝑁2 (𝑔)                                       𝐻2𝑂(𝑔)                       
 1' 2 x 10−3    2 x 10−3       1 x 10−3 
 2'    1 x 10−3    2 x 10−3       2 x 10−3      

 3'  2 x 10−3    1 x 10−3       2 x 10−3     
 4'    1 x 10−3    2 x 10−3       2 x 10−3           

  5' 1 x 10−3    1 x 10−3       2 x 10−3 
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11' gpd;tUk; Nru;itfspd; nfhjpepiy mjpfupf;Fk; tupir> 

 A - 𝐻𝐶𝑂2𝐻    B -  𝐶𝐻3𝐶𝐻2𝑂𝐻   C -  𝐶𝐻3𝐶𝐻𝑂      

 D -  𝐶𝐻3𝐶𝑂2𝐻           E -  𝐶𝐻30𝐶𝐻3 

 1'  E < C < B < A < D   2'  E < C < B < D < A       3' B < C < E < A < D 

 4'   B < C < E < D < A  5'  E < B < A < C < D 

 

12' 𝑁𝑎𝐶𝑙, 𝑀𝑔𝐶𝑙2 , 𝐴𝑙𝐶𝑙3  , 𝐾𝐶𝑙, 𝑅𝑏𝐶𝑙    Mfpa Nru;itfspd; mad; jd;ik mjpfupf;Fk; tupir>  
 
 1' NaCl <   𝑀𝑔𝐶𝑙2 <    𝐴𝑙𝐶𝑙3  <   𝐾𝐶𝑙 <   𝑅𝑏𝐶𝑙      2'   KCl <   𝑅𝑏𝐶𝑙 <    NaCl <   𝑀𝑔𝐶𝑙2   <   𝐴𝑙𝐶𝑙3  
  
 3'   𝑅𝑏𝐶𝑙 <   KCl <    NaCl <   𝑀𝑔𝐶𝑙2 <   𝐴𝑙𝐶𝑙3           4' 𝐴𝑙𝐶𝑙3 <   𝑀𝑔𝐶𝑙2 <    NaCl  <   𝐾𝐶𝑙 <   𝑅𝑏𝐶𝑙         

 5'     Nacl <   𝑀𝑔𝐶𝑙2 <    𝐴𝑙𝐶𝑙3  <    𝑅𝑏𝐶𝑙  <   KCl  
 

13' propyne  thAtpd; (𝐶𝐻3𝐶 ≡ 𝐶 − 𝐻)  epak jfd ntg;gTs;Siw − 1953 𝑘𝐽 𝑚𝑜𝑙−1 ,propane thAtpd; 
(𝐶𝐻3𝐶𝐻2𝐶𝐻3) epak jfd ntg;gTs;Siw −2228 𝑘𝐽 𝑚𝑜𝑙−1 , 𝐻2(𝑔) thAtpd; epak jfd ntg;gTs;Siw 
−286 𝑘𝐽 𝑚𝑜𝑙−1  MFk;. gpd;tUk; jhf;fj;jpd; epak ntg;gTs;Siw khw;wk;   

  𝑘𝐽 𝑚𝑜𝑙−1 y; ahJ? 

 𝐶𝐻3𝐶 ≡ 𝐶 − 𝐻 (𝑔) +   2𝐻2 (𝑔)  →   𝐶𝐻3𝐶𝐻2𝐶𝐻3(𝑔)   
 

 1' 295   2'  11        3'  -297    4'  297     5. -11      
 
14' 𝐶𝑙2(𝑔)  thAthdJ #lhd nrwpe;j 𝐾𝑂𝐻  cld; jhf;fk; Gupe;J 𝐾𝐶𝑙, 𝐾𝐶𝑙𝑂3  ,𝐻2𝑂  Mfpatw;iw 

tpisthf;Fk.; 𝐶𝑙2(𝑔) 8.0 𝑚𝑜𝑙 , 𝐾𝑂𝐻 8.0 𝑚𝑜𝑙 thATld; jhf;fk; GupAk; NghJ jhf;fj;jpy; 
vy;iyg;gLj;Jk; Nrhjidg; nghUs;> kpifahf cs;s Nrhjidg; nghUspd; jpzpT KiwNa> 

 (K =  39, Cl =  35.5 , O =  16 , H =  1) 

1'  𝐶𝑙2  "  213 𝑔   2'  𝐶𝑙2  "  224  𝑔        3'  𝐾𝑂𝐻  "  825  𝑔   

4'   𝐾𝑂𝐻   "  142  𝑔  5.   𝐾𝑂𝐻 "  284 𝑔  

 

15' 1270 𝐶  ntg;gepiyapYk; 8.314 x 104 Pa mKf;fj;jpYk; 𝑂2(𝑔)  , 𝐶𝐻4(𝑔) Mfpa thAf;fisf; nfhz;l 
thAf;fyitapd; mlu;j;jp 0.25 𝑘𝑔 𝑚−3  MFk;. thAf;fyitapy; 𝑂2 thAtpd; %y;g;gpd;dk; 

 
1'   1/4 2'  3/4        3'  1/3      4 2/3      5. 1/2  

 
16' gpd;tUk; nghwpKiwg; gbfspy; vJ rupahdjd;W? 
 

 

 

 
 
 
 
 
 

 
17' xU jhf;fk; 10000 𝐶  ntg;gepiyapYk; 1 𝑎𝑡𝑚  mKf;fj;jpYk; Rajhf;fkhf ,uhj mNjNtis 

1 𝑎𝑡𝑚  mKf;fj;jpYk; 250 𝐶  ntg;gepiyapYk; Rajhf;fkhf 
mikfpd;wJ. 250 𝐶  ntg;gepiyapYk; 1 𝑎𝑡𝑚  mKf;fj;jpYk ,j;  jhf;fk; njhlu;ghf cz;ikahdJ ∆𝐻 , 
∆𝑆  Mfpad ntg;gepiyAlDk; mKf;fj;JlDk; khWtjpy;iynadf; nfhs;f.) 

  ∆𝐺    ∆𝐻                    ∆𝑆 
1' kiw Neu; kiw   
2'  Neu; Neu; Neu; 
3' Neu; kiw kiw 
4' kiw kiw kiw 
5.   kiw kiw kiw  
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18' 298 𝐾 ,y; 0.10 𝑚𝑜𝑙 𝑑𝑚−3    nrwpTila 𝐻𝐶𝑙 (𝑎𝑞) fiurypd; 50 𝑐𝑚3 ck;  0.10 𝑚𝑜𝑙 𝑑𝑚−3     
nrwpTila; 𝐵𝑎(𝑂𝐻)2(𝑎𝑞), 50 𝑐𝑚3 xd;W fyf;fg;gl;l fyit ePu; Nru;f;fg;gl;L  500 𝑐𝑚3 f;F 
Ijhf;fg;gl;lJ. ngwg;gl;l fiurypy; 𝑂𝐻−  madpd; nrwpT 𝑝𝑝𝑚   y; ahJ? (fiurypd; mlu;j;jp ePupd; 
mlu;j;jpf;F rkd; vdf; nfhs;f)(𝑂 = 16,   𝐻 = 1) 

 

1. 17   2. 170       3. 0.01    4. 100      5. 1000  
 

19' Ntfk; 𝑣  𝑚 𝑠−1cld; nry;Yk; ,yj;jpudpd; ,af;fg;ghl;Lr; rf;jp 𝐸 (𝐸 =  
1

2
𝑚𝑣2)MFk;. ,t; ,yj;jpudpd; 

Ntfk; xd;gJ klq;fhy; mjpfupf;fg;gLkhapd; B GNwhf;ypapd; miyePsk; ahJ? 
 

 1'
ℎ

√18 𝑚𝑣
  2'  

ℎ

3 √𝑚𝑣
      3'  

ℎ

3  𝑚𝑣
     4'  

ℎ

18 𝑚𝜖
   5. 

ℎ

9𝑚𝜖
 

 
20' gpd;tUk; njhlu; jhf;fq;fisf; fUJf. 
 
 
 
 
 
 P, Q , R vd;gd KiwNa>   
 
 
 
 
   
 
 
 
 
 
 
 
21' 𝑋𝑂 vDk; cNyhf xl;irl;bd; 1.8𝑔 MdJ kpif Ijhd 𝐻2𝑆𝑂4   y; fiuf;fg;gl;lJ. vy;yh 

𝑋2+   maidAk; 𝑋3+  Mf xl;rpNaw;Wtjw;F 0.2 𝑚𝑜𝑙𝑑𝑚−3  𝐾𝑀𝑛𝑂4  d; 25.0 𝑐𝑚3 Njitg;gl;lJ vdpd; 
𝑋  ,d; rhu; mZj;jpzpT ahJ?  

 

1' 20  2'   28    3'  40     4'   56   5.  72 

 

22' 2𝑀𝑂 (𝑔) + 𝑂2(𝑔)  ⇌   2𝑀𝑂2(𝑔) vDk; jhf;fj;jpd; epak ve;jy;gp khw;wk;, epak ve;jpug;gp khw;wk; 
KiwNa> −476.0 𝑘𝐽 𝑚𝑜𝑙−1  , − 173.0 𝑘𝐽 𝑚𝑜𝑙−1  MFk;. ,j;jhf;fkhdJ vt;ntg;gepiyapy; rkdpiyapy; 
fhzg;gLk;? ∆𝐻𝜃 " ∆𝑆𝜃  vd;gd ntg;gepiyAld; khWtjpy;iynadf; nfhs;f.   

 
1' 2751.4 0𝐶   2'  2478.4 0𝐶      3'  2478.4 𝐾    4'   2.75 𝐾    5.  2.75 0𝐶 

 

 
23'  
 
 
 
  R d; fl;likg;ghdJ>  
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24' 𝑋(𝑔) +  𝑌(𝑔)   →   2𝑍(𝑔) vDk; Kjd;ikj;jhf;fj;ijf; fUJf. Muk;gj;jpy; 𝑇 𝐾 ntg;gepiyapy; 
𝑋(𝑔) 𝑛 𝑚𝑜𝑙  , 𝑌(𝑔) 𝑛 𝑚𝑜𝑙  vd;gd 𝑉  𝑑𝑚3tpiwj;j nfhs;fyj;jpDs; fhzg;gLfpd;wd. 𝑡 nrf;fdpd; gpwF 
njhFjpapd; mKf;fk; 𝑃 𝑃𝑎 MFk;. 𝑇 𝐾 ntg;gepiyapy; jhf;ftPj khwpyp 𝑘 vdpd;> 𝑡 nrf;fdpy; jhf;f tPjk; 
ahJ?   

1'  𝑘 (
𝑅𝑇

𝑃
−

𝑛

𝑉
 )  2'       𝑘 (

𝑅𝑇

𝑃
−

𝑛

𝑉
 )

2
     3'    𝑘 (

𝑃

𝑅𝑇
−

𝑛

𝑉
 )

2
       4'     𝑘 (

𝑝×10−3

𝑅𝑇
−

𝑛

𝑉
 )

2

          5.  𝑘 (
𝑛𝑅𝑇

𝑃
−

𝑉

𝑛
 )

2
 

 

25' 3𝑑 njhFg;G cNyhff; fw;waid ,dq;fhz;gjw;F nra;ag;gl;l gupNrhjidfSk; mjd; mtjhdq;fSk; 
fPNo jug;gl;Ls;sd.  

  I 𝑁𝐻4𝑂𝐻  Nru;f;Fk; NghJ tPo;gbT cUthtJld; kpif 𝑁𝐻4𝑂𝐻  Nru;f;fg;gLk; NghJ mt;tPo;gbT  
  fiue;J ePy epwf; fiuriyj; jUk;. 
  II nrwpe;j 𝐻𝐶𝑙 Ald; kQ;rs; epwf;fiuriyj; jUk;  
  III ,Unknjapy; fpisnahf;irKld; (𝐷𝑀𝐺)  rptg;G epw tPo;gbitj; jUk;  
   ,t; cNyhff; fw;wadhdJ> 

1' 𝐶𝑢2+   2'  𝐶𝑜2+      3' 𝑁𝑖2+    4'  𝐶𝑟3+
  5.      𝐹𝑒2+ 

 
26' gpd;tUk; $w;Wf;fSs; vJ ngha;ahdJ? 

1. Mtu;j;jdj;jpd; topNa ,lkpUe;J tykhf (d njhFg;g jtpu) xl;irl;Lf;fs; td;fhuj;jd;ikapypUe;J 
td; mkpyj;jd;ikf;F khWfpd;wd. 

2. Mtu;j;jdj;jpd; topNa ,lkpUe;J tykhf (d njhFg;G jtpu) Ijnuhl;irl;Lf;fs; td; mkpyj; 
jd;ikapypUe;J td;fhuj; jd;ikf;F khWfpd;wd. 

3.  𝑋𝑒 d; Nru;itfs; +2, +4, +6 " +8 Nghd;w xl;rpNaw;w epiyfisf; fhl;lf; $bad.     
4.  mkpy epge;jidapy; 𝐻𝑂𝐶𝑙 apYk; 𝐶𝑙𝑂−  cWjpahdJ>  

5.  jho; ntg;gepiyapy; 𝐶𝑙𝑂−  cWjpahf cs;sNghjpYk; cau; ntg;gepiyapy; 𝐶𝑙𝑂−   ,Utop 
tpfhuj;jpw;Fl;gLk;.  

 
27' gpd;tUk; vf;fhuzp / fhuzpfs; jhf;f tPj khwpypiag; ghjpf;Fk;.  

(a)  ntg;gepiy            ^b) nrwpT   (c) Cf;fp 
1' (a) , (b)     2'  (a) , (c)        3' (b),   (c)      
4'  (a) kl;Lk;     5.   (a), (b) ,(c) ahTk;   
 

28' nknjapy; ngd;rPid (𝐶6𝐻5𝐶𝐻3) , 4 − 𝑛𝑖𝑡𝑟𝑜𝑚𝑒𝑡ℎ𝑦𝑙𝑏𝑒𝑛𝑧𝑒𝑛𝑒   Mf khw;Wk; jhf;fj;jpd; cw;gj;jp rjtPjk; 
80% MFk;. 10.0𝑔   nknjapy; ngd;rPidg; gad;gLj;jp vt;tsT jpzpT 4 −
𝑛𝑖𝑡𝑟𝑜𝑚𝑒𝑡ℎ𝑦𝑙𝑏𝑒𝑛𝑧𝑒𝑛𝑒 cw;gj;jp nra;a KbAk;. 

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

1' 2.92𝑔  2' 11.91𝑔        3' 8.75𝑔     4' 6.91𝑔   5. 14.89𝑔 
 
29' 2𝐻2(𝑔) +   2𝑁𝑂(𝑔)  →   𝑁2(𝑔) + 2𝐻2𝑂 (𝑔) vDk; jhf;fk; TK ntg;gepiyapy; gpd;tUk; Kjd;ikg; 

gbKiwfspy; eilngWk;.  
 

 2𝑁𝑂(𝑔)     ⇌    𝑁2𝑂2(𝑔)  rkdpiyapy; tpiuthd jhf;fk; MFk;  
 𝑁2𝑂2 (𝑔) +  𝐻2 (𝑔)   →    𝑁2𝑂(𝑔) +   𝐻2𝑂 (𝑔)  nkJthdJ MFk;. 
 𝑁2𝑂 (𝑔) +  𝐻2 (𝑔)   →    𝑁2(𝑔) +   𝐻2𝑂 (𝑔)  tpiuthdJ MFk;. 

      T K ntg;gepiyapy; jhf;ftPjkhwpyp 𝑘 MFk;. jhf;fj;jpd; nghwpKiwf;Nfw;g jhf;ftPj NfhitahdJ>   
 

1'   𝑅𝑎𝑡𝑒 =  𝑘[𝑁2𝑂2(𝑔)]  [𝐻2(𝑔)]    2' 𝑅𝑎𝑡𝑒 =  𝑘 [𝐻2(𝑔)]2 [𝑁𝑂3]2  3' 𝑅𝑎𝑡𝑒 =  𝑘[𝑁𝑂(𝑔)]2 [𝐻2(𝑔)] 
4'    𝑅𝑎𝑡𝑒 =   𝑘 [𝐻2(𝑔)]2  [𝑁𝑂 (𝑔)]     5.   𝑅𝑎𝑡𝑒 =  𝑘 [𝐻2(𝑔)] [𝑁2𝑂(𝑔)]  
 

30' ePupy; 𝑁𝐻4𝐶𝑙 (𝑠)  d; fiuryhf;f;y; njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ cz;ikahdJ? 

1' ,e;j nra;dKiwapd; NghJ njhFjpapd; ntg;gepiy mjpfupf;fpwJ 
2. ,r; nrad;Kiwapy; jhf;fpfspd;; ntg;gTs;SiwapYk; tpisTfspd; ntg;gTs;sSiw mjpfkhFk;. 
3. ,r; nrad;Kiwapd; NghJ njhFjpapd; ve;jpug;gp FiwfpwJ. 
4. ,r; nrad;Kiwapd; NghJ njhFjp #oYf;F ntg;gj;ij ntspapLfpwJ. 
5.  vy;yh ntg;gepiyfspYk; ,r;nrad;Kiw RahjPdkhdJ> 
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 ,yf;fk; 31 njhlf;fk; 40 tiuahd tpdhf;fs; xt;nthd;Wf;Fk; jug;gl;Ls;s a,b,c,d Mfpa ehd;F 
$w;Wf;fSds; xd;W my;yJ gy rupahdjhFk; / rupahditahFk;. rupahd tpil / tpilfis njupT 
nra;f. 

 a Ak; b Ak; kl;Lk; rupahapd; 1 vdTk;    b Ak; c Ak; kl;Lk; rupahapd; 2 vdTk; 
 c Ak; d Ak; kl;Lk; rupahapd; 3 vdTk;    d Ak; a Ak; kl;Lk; rupahapd; 4 vdTk; 

 tpilfSs; xd;Nwh my;yJ ,uz;bw;F $baitfNsh rupahapd; 5 vdTk; Gs;spf;Nfhl;by; 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; rupadit 
 

xd;W my;yJ 
,uz;Lf;F Nkw;gl;lit 
rupahdit 

 
31' iejurdpd; xf;Nrh mkpyq;fs; njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ/vit cz;ikahdJ 

/cz;ikahdit? 
 

(a) iej;jpupf; mkpykhdJ rhjhuz tspkz;ly epge;jidfspy; cWjpaw;wjhf mikAk; xU 
td;dkpykhFk;     

(b) iejuR mkpykhdJ ,Utop tpfhuj;jpyPLgl;L iej;jpupf; mkpyj;ijAk; iejurNdhu; xl;irl;ilAk; 
cUthf;Fk;.    

(c) iej;jpupf;fkpyk; xU vz;nza;j;jd;ikahd jputk; MFk;. mj;Jld; typikahd xl;rpNaw;Wk; 
fUtpahFk;.     

(d) iej;jpupf;fkpykhdJ xspapd; J}z;lyhy; gpupifailtjpy;iy 
 

 

32' %yf;$W  A  njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 

 
 

 

(a)  A ahdJ <untspka rkg;gFjpak;, xspapay; rkgFjpak; Mfpa ,uz;ilAk; fhl;lf; $baJ.    

(b) A ahdJ 𝐵𝑟2 cld; jhf;fk; Gupe;J ngwg;gLk; tpisthdJ <untspka rkfgFjpaj;ijf; fhl;Lk; 
mNjNtis xspapay; rkgFjpaj;ijf; fhl;Ltjpy;iy.   

(c) A ahdJ fU ehl;lf;$l;ly; jhf;fj;jpw;F cl;gLk; mNjNtis fUehl;lg;gpujpaPl;Lj; jhf;fj;jpw;F 
cl;gLtjpy;iy. .   

(d) A ahdJ 𝐻𝐵𝑟  cld; jhf;fk; Gupe;J ngwg;gLk; tpisthdJ <u;ntspka rkgFjpaj;ijf; 
fhl;Ltjpy;iy. 

 
33' Cf;fp njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 

(a) Cf;fpahdJ G+uz ,urhad khw;wj;jpw;Fl;gLk.; 
(b) jhf;fj;jpd; Vtw; rf;jpia Cf;fp Fiwf;Fk;. 
(c) Cf;fp jhf;f tPjj;ij mjpfupf;Fk.; 
(d) Cf;fpahdJ Fiwe;jsT Vtw; rf;jpAila khw;Wg; ghijnahd;iw toq;FfpwJ. 

  
34'  fPOs;s %yf;$W njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 

   
     
 

 

(a) (3), (4),(5)  Mfpa 𝐶 mZf;fs; xNu jsj;jpy; fhzg;gLk;'       
(b) gpizg;G ePskhdJ 𝑝 < 𝑞 < 𝑟  Mf mjpfupf;Fk;.    

(c) kpd;ndjpuj;;jd;ikahdJ 𝑐(4)  <   𝑐(5)  <   𝑐(3)  Mf mjpfupf;Fk;.  
(d) (4),  (5), (6)  , (7)  Mfpa mZf;fs; xNu jsj;jpy; fhzg;gLk;  
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35' ve;jy;gp khw;wk; njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ/vit gpioahdJ /gpioahdit?  

(a) 𝐶𝑎(𝑠)  ,d; epak gjq;fkhjy; ntg;gTs;Siw   𝐶𝑎(𝑠)   →   𝐶𝑎(𝑔) MFk; 

(b) GNuhkpdpd; epak gpizg;Gg; gpupif ntg;gTs;Siw  𝐵𝑟2(𝑙)   →   2𝐵𝑟(𝑔) MFk; 
(c) 𝑁𝑎𝐶𝑙(𝑠)  d; epak fiuryhf;fy; ntg;gTs;Siw  𝑁𝑎𝐶𝑙(𝑎𝑞)   →   𝑁𝑎+(𝑎𝑞) + 𝐶𝑙− (𝑎𝑞) 

MFk; 

(d) mabdpd; epak mZthjy; ntg;gTs;Siw   
1

2
 𝐼2(𝑠)   →   𝐼(𝑔) MFk; 

36' gygbj;jhf;fk; njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 
(a) gy Kjd;ikj; njhlu; jhf;fq;fspd; $l;lhFk;. 
(b) xU jhf;fg; gbapy; cUthfpg; gpd;ida jhf;fg;gbapy; gad;gLj;jg;gLk; xu; ,dk; ,ilepiy 

vdg;gLk; 
(c) ve;jnthU gbapYk; cgNahfpf;fg;glhj xU ,dk; Cf;fpahf njhopw;gLk; 
(d) ,ilepiyNah> Cf;fpNah xl;Lnkhj;jj; jhf;f tpjpapy; fhzg;gLk;. 

 

37' gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 
(a) fe;jfj;jpd; kpf cWjpahd gpwjpUg;gtbtk; gspq;FU fe;jfkhFk;. 
(b) ePuhdJ xU <u;top ,ay;Gr; Nru;itahFk;. Vnddpy; mJ GNuhj;;jid Vw;f my;yJ GNuhj;jid 

tpLtpf;Fk; jpwDilaJ 
(c) mjpfsT Ijurd; gpizg;Gf; fhuzkhf 𝐻2𝑂2  xU ghFj;jd;ikAs;s jputkhFk;.    
(d) #lhd nrwpe;j 𝐻2𝑆𝑂4   mkpykhdJ jho;j;Jk; fUtpahf njhopw;gLk;.   

 
38' Nru;itnahd;wpy; %yfnkhd;wpd; kpd;ndjpu;j;jd;ik njhlu;ghf gpd;tUk; $w;Wf;fSs; vJ/vit 

gpioahdJ /gpioahdit? 
 

(a) 𝑠 ,ay;G mjpfupf;Fk; NghJ kpd;ndjpu;jd;ik mjpfupf;Fk;.    
(b) s  ,ay;G khwhky; fhzg;gl;L mZ ve;j Vw;wj;ijAk; nfhz;buhj NghJ (G+r;rpak;) mt;tZ cau; 

kpd;ndjpu; jd;ikia nfhz;bUf;Fk;. 
(c) 𝑠 − ,ay;G mjpfupf;fhj NghJ xl;rpNaw;w vz;zpd; Neu;j;jd;ik mjpfupf;Fk; NghJ kpd;ndjpu;jd;ik 

mjpfupf;Fk;.  
(d) s - ,ay;G Vw;wk;> xl;rpNaw;w vz; khwhj NghJ %yfj;Jld; #o ,izf;fg;gl;l mZf;fspd; ,ay;G 

fUjg;gLk;. 
 

39' gpd;tUk; $w;Wf;fSs; vJ /vit cz;ikahdJ / cz;ikahdit? 
(a) jug;gl;l ntg;gepiyapy; ,yl;rpathAtpd; mKf;fkhdJ %yf;$Wfspd; ,il tu;f;fNtfj;jpw;F 

Neu;tpfpj rkdhFk; 
(b) ,yl;rpathAtpd; mKf;fj;jpYk; nka;thAtpd; mKf;fk; mjpfkhFk;. 
(c) cau; ntg;gepiyapYk; jho; mKf;fj;jpYk; nka;thAf;fSf;F te;ju;thypd; rkd;ghl;il gad;gLj;j 

KbAk;. 
(d) ,yl;rpa thAf;fis Fspu;j;Jtjd; %yKk; neUf;Ftjd; %yKk; jputkhf;f KbAk;. 

   

40' 𝑁2 (𝑔) +  3𝐻2 (𝑔)  ⇌   2𝑁𝐻3 (𝑔) ;  ∆𝐻𝜃 < 0  NkYs;s jhf;fj;jpw;Nfw;g N2(g) Ak; H2(g) Ak; jhf;fk; 
Gupe;J 𝑁𝐻3  ia cUthf;Fk;. gpd;tUk; $w;Wf;fSs; vJ/vit cz;ikahdJ /cz;ikahdit? 

 
(a) 𝑁𝐻3  cw;gj;jpf;F cau;ntg;gepiy nghUj;jkhdJ.      
(b) ,j;jhf;fj;jpd; ve;jpug;gp khw;wk; kiwg;ngWkhdkhFk;. 
(c) jho; ntg;gepiyapy; 𝑁𝐻3  cw;gj;jp RahjPdkhdJ. 
(d) ,j;jhf;fj;jpd; ve;jy;gp khw;wk; Neu;ngWkhdkhapDk; vy;yh ntg;gepiyapYk; 𝑁𝐻3  cw;gj;jp 

RahjPdkhdJ. 
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 ,yf;fk; 41 njhlf;fk; 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; Nrhbf;Fs; kpfTk; nghUj;jkhd Nrhbapid fPo;tUk; ml;ltizapy; 
nfhLf;fg;gl;Ls;s 1>2>3>4>5 vDk;  $w;Wr;NrhbfSs; ,Ue;J  njupT nra;f. 
 

njupT KjyhtJ $w;W ,uz;lhtJ $w;W 
1.  cz;ik cz;ikahf ,Ue;J KjyhtJ $w;iw jpUj;jkhf tpsf;FfpwJ. 
2.  cz;ik cz;ikahf ,Ue;J KjyhtJ $w;iw jpUj;jkhd tpsf;fj;ij 

juhJ. 
3.  cz;ik ngha; 
4.  ngha; cz;ik 
5.  ngha; ngha; 

 
 Kjyhk; $w;W ,uz;lhk;$w;W 
41.   𝐶𝑙𝑂4

−   y; vy;yh 𝐶𝑙 − 𝑂  gpizg;G ePsq;fSk; 
rkdhFk;.  

𝐶𝑙𝑂4
−   ehd;F cWjpahd 

gupTf;fl;likg;Gf;fspd; fyg;ghFk;.  
42. 𝐶𝐻3𝐶𝑂𝑁𝐻2 apYk; 𝐶6𝐻5𝑁𝐻2  ,d; fhutypik 

FiwthFk;.    
 

𝐶6𝐻5𝑁𝐻2  ,y; 𝑁 ,y; cs;s jdpr;Nrhb 
,yj;jpud;fs; ngd;rPd; tisaj;Jld; 
Xuplg;ngw;Wf; fhzg;gLfpd;wd. 

43. jug;gl;l ntg;gepiy mKf;fj;jpy; ve;j 
thAtpdJk; %yu;fdtsT khwpypahFk;.  

00 𝐶  ntg;gepiyapYk; 1 𝑎𝑡𝑚 mKf;fj;jpYk; 
1mol nka;thAtpd; fdtsT 
22.4 𝑑𝑚3  𝑚𝑜𝑙−1 f;F rkdd;W. 

44. iel;Nuhngd;rPd; ,yFtpy; mw;ifNyw;wj;jpw;F 
cl;gLk;. 

iej;Nuh njhFjpfs; ngd;rPd;tisaj;;ij 
Vtyfw;Wk;. 

45. %yf;$w;Wj;jpwd; G+r;rpakhfNth> 
kiwahfNth> gpd;dkhfNth> KbtpypahfNth 
fw;gid vz;zhfNth ,Uf;f KbahJ 

%yf;$w;Wj;jpwd; vd;gJ jhf;fj;jpid flj;jj; 
Njitahd jhf;fp /jhf;fpfspd; Mff;Fiwe;j 
%yf;$Wfs; my;yJ mad;fspd; 
vz;zpf;ifahFk; 

46. 𝑁𝑂  "𝑂2  Mfpatw;wpd; nfhjpepiy 
mz;zsthf rkdhFk;'  

𝑂2  ,Yk; 𝑁𝑂  ,d; %yf;$w;WfSf; 
fpilapyhd ftu;r;rp tpir mjpfkhFk;     

47. [𝑀𝑛(𝐻2𝑂)6]2+  ,d; epwk; ,sk; rptg;G> 
[𝑁𝑖(𝐻2𝑂)6]2+  d; epwk; gr;irahFk;. 

ika  mZtpd; ,izap> xl;rpNaw;w vz; 
vd;gd rkdhf ,Ue;jhYk; cNyhf mad; khWk; 
NghJ rpf;fypd; epwk; khWk;. 

48. 𝐶𝑂(𝑔)    , 𝐶𝑂2(𝑔)    Mfpa ,uz;Lk; mkpy 
thAf;fshFk;    

cau; ntg;gepiy> cau; mKf;fj;jpy; yz;ld; 
tpir fhuzkhf 𝐶𝑂2(𝑔)    thAit neUf;f 
KbAk;. 

49. xU gjhu;j;jj;jpd; mtjp ntg;gepiy 
vdg;gLtJ cau;thd ntg;gepiyapy; 
Mtpg;gjhu;j;jj;ij cau; mKf;fj;ij 
gpuNahfpj;J jputkhf;ff; $ba 
ntg;gepiyahFk; 

mtjp ntg;gepiyapy Mtp xd;iwj; jputkhf 
khw;wj; Njitahd mKf;fk; mtjp mKf;fk; 
vdg;gLk; 

50. 𝑏𝑢𝑡 − 2 − 𝑒𝑛𝑎𝑙  y; vy;yh ehd;F fhgd; 
mZf;fSk; xNu Neu;Nfhl;by;; fhzg;gLk;.     

𝑏𝑢𝑡 − 2 − 𝑒𝑛𝑎𝑙  %yf;$wpy; cs;s vy;yh 
𝐶mZf;fSk;  𝑠𝑝 fyg;Gilad.  

 
 
 

 

 

 

 



,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
 

 

1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
 

 

2 
 

gFjp -  A  
mikg;Gf; fl;Liu 

 
^01& (a)  fPNo jug;gl;Ls;s %yfq;fisf; fUj;jpw;nfhz;L fPOs;s tpdhf;fSf;F tpilaspf;Ff.   

  Al ,   Si ,    Cl ,   Sc ,   Cr ,  S ,   N ,   Zn   

 (i)    1'   +3 xw;rpNaw;w vz;izf; nfhz;l epwKs;s <upay;G xl;irl;il jUk; %yfk;   

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

  2'   mt;nthl;irl;bd; epwk; ahJ?    '''''''''''''''''''''''''''''''''''''' 

  3.  mt;nthl;irl;bd; %yf;$w;Wr; #j;jpuj;ij jUf. ''''''''''''''''''''''''''''''''''''''   
 

 (ii)  NkNyAs;s xU %yfj;jpd; cWjpahd fw;wandhd;W 𝑁𝑎𝑂𝐻 ePu; fiurYld;  nts;is epw $o; 
epiy tPo;gbnthd;iw Njhw;Wtpf;fpwJ> 

  1.   mk;; %yjj;jpid ,dq;fhz;f.   

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

  2. mt;tPo;gbthdJ kpif  𝑁𝑎𝑂𝐻 cld; jhf;fkile;J cUthf;Fk; tpistpd; ,urhad 
#j;jpuj;jpuq;fis vOJf.  

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

 (iii)  cau; cUFepiyf; nfhz;l xl;irl;il cUthf;Fk; %yfj;jpid ,dq;fhz;f 

  1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  NkNy (1) ,y; Fwpg;gpl;l %yfj;jpd; GNshiul;L Fiwe;jsT ePUld; epfo;j;Jk; 

jhf;fj;jpw;fhd rkd; nra;j rkd;ghl;il jUf. 

  2'  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 (iv)  1'   Fspu; Ijhd 𝑁𝑎𝑂𝐻(𝑎𝑞) fiurYld; ,Utop tpfhuj;jhf;fj;jpw;Fl;gLk; %yfk; ahJ?  

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

  2'    NkNy 1 ,y; cs;s jhf;fj;jpw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.   

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

 (v)  1'   %yfnkhd;wpd; FNshiul; ePUld; jhf;fkile;J ,U mkpyq;fis tpisthf;FtJld; ghy; 
epwf; fiuriyAk; cUthf;Fkhapd; mk; %yfj;jpid ,dq;fhz;f. 

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

  2'   NkNy 1 ,y; cs;s jhf;fj;jpw;fhd rkg;glj;jpa ,urhad rkd;ghl;bid vOJf.   

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

 (vi)  1'   jhz;lyw;w %yfj;ij ,dq;fhz;f  

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

  2' tiuaWf;fg;gl;lsT 𝑁𝑎𝑂𝐻(𝑎𝑞) cld; mk; %yfj;jpd; cWjpahd fw;wad; jhf;fkiltij 
fhl;Lk; rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.   

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 (b)  (methyl isocyanate) 𝐶3𝐻3NO  %yf;$w;wpid fUJf. 

 (i)    1'  mjd; mbg;gilf; fl;likg;ghf gpd;tUtdtw;iwf; nfhz;L 𝐶3𝐻3𝑁𝑂  %yf;$w;wpw;F kpfTk; 

Vw;Wf; nfhs;sg;gl;l mjd; Y}ap]; fl;likg;gpid tiuf.        

       

 

 

  

 

   
 

 (ii)   a ,w;F NkYk; tiuaf;$ba 3 gupTf;fl;likg;Gfis tiue;J kpfTk; cWjpaw;w fl;likg;gpid 
Fwpf;f. 

   

 

 

 

 

 

 (iii)  b ,w;F NkYk; tiuaf;$ba 2 gupTf; fl;likg;Gfis tiuf.        

   

 

 

 

 

  

 (iv)  fPNo jug;gl;Ls;s Y}ap]; fl;likg;gpid fUj;jpw;nfhz;L  ml;ltiziag; G+u;j;jp nra;f. 

i. VSEPR Nrhb  

ii. ,yj;jpud; Nrhb Nfj;jpu fzpjk; 

iii. tbtk; 

iv. fyg;G 

v. tYtsT 

 𝐶2 𝐶3 𝐶1 𝑁 

i.  VSEPR Nrhb      

ii. ,yj;jpud; Nrhb Nfj;jpu 
fzpjk; 

    

iii. tbtk;     

iii. fyg;G      

iii. tYtsT      
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 (v)  NkNy (iv) ,y; jug;gl;Ls;s Y}ap]; fl;likg;gpy; gpd;tUk;  gpizg;Gf;fis cUthf;Ftjpy; <LgLk; 
mZ /fyg;G Xgpw;wy;fis ,dq;fhz;f.  

i. 𝐶2  −  𝑂1  ^ 𝜎  gpizg;G     𝐶2  '''''''''''''''''''''''''    𝑂1   '''''''''''''''''''''''''  
ii. 𝐶2  −  𝐶3  ^ 𝜎    gpizg;G   𝐶2  '''''''''''''''''''''''''     𝐶3  '''''''''''''''''''''''''  
iii. 𝐶2  −  𝑂2  ^ 𝜋  gpizg;G     𝐶2  '''''''''''''''''''''''''     𝑂2   ''''''''''''''''''''''''' 
iv. 𝐶3  −   𝑁  ^ 𝜎  gpizg;G     𝐶3  '''''''''''''''''''''''''     𝑁   ''''''''''''''''''''''''' 

  (C)  gpd;tUk; $w;Wf;fs; cz;ikahapd; cz;ik vdTk; ngha;ahapd; cz;ikaw;wJ vdTk;  
   Fwpg;gpLf.     

   (i)    𝐻2𝑂2  ,d; nfhjpepiyahdJ 𝑁𝐻3  ,Yk; mjpfk; MFk;.   ''''''''''''''''''''''''''''''''''''''''''''''  

  (ii)  fPNo jug;gl;Ls;s Nru;itfspd; mkpy typik mjpfupf;Fk; Nghf;if rupahd xOq;if fhl;LfpwJ. 

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

 

 

  (iii)    𝑁𝑂  ,y; cs;s  𝑁 − 𝑂  gpizg;G ePskhdJ 𝑁𝑂3
−   ,d; gpizg;G  𝑁 − 𝑂 gpizg;G ePsj;jpYk; 

FiwthFk;.     
 '''''''''''''''''''''''''''''''''''''''''''''' 

      (iv)  𝐶𝑠𝐶𝑙 ,d; gq;fPl;L tY jd;ikahdJ 𝐶𝑠𝐼  ,Yk; FiwthFk;.   '''''''''''''''''''''''''''''''''''''''''''''' 
   

^02& (a) 𝑋  , 𝑌  vd;gd xNu $l;lj;jpd; mLj;JtUk; Mtu;j;jdq;fspy; fhzg;gLk; ,U P Nfhit %yfq;fs; 

MFk;. X ,d; cau; xl;rpNaw;w epiyapy; cUthf;fg;gLk; xl;Nrh mkpyk; A xspf;F cwjpaw;wJ MFk;.  

Y ,ypUe;J ngwg;gl;l; FNshiul;Lf;fs;  B, C ,d; ePu; gFg;gpd; NghJ mkpy fiury;fs; cUthFk;. 

^𝐵 ,Ys;s Y ,d; xw;rpNaw;w vz; >C ,Ys;s Y ,d; xw;rpNaw;w vz; 
 
(i)  X , Y , A , B , C ,dq;fhz;f   

    X : ''''''''''''''''''''''''''''''''''''''''''''''  Y : '''''''''''''''''''''''''''''''''''''''''''''' 

       A : ''''''''''''''''''''''''''''''''''''''''''''''  B :  '''''''''''''''''''''''''''''''''''''''''''''' 

           C :   '''''''''''''''''''''''''''''''''''''''''''''' 

     (ii)  𝑋 ,dhy; cUthf;fg;gLk; xl;rp mkpyj;jpd; Y}ap]; fl;likg;gpid tiuf.  

  

    

    

  (iii)  a)   xsp Kd;dpiyapy; A ,d; gpupiff;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.  
 
 
 
    
   b)   Ma;T$lj;jpy; A ,id fsQ;rpag;gLj;j nghUj;jkhd Kiwapidf; Fwpg;gpLf.   
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  (iv) rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.  
   𝐵  ,d; ePu;gFg;G 
         

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
   𝐶  ,d; ePu;gFg;G  
         

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
 
  (v) 𝑋 ,dhy; cUthf;fg;gLk; Ijiul;L D MFk;. D ,d; gpd;tUk; ,ay;Gfis fhl;Lk; tifapy; 

mtw;wpw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf. 
 
   a)   D mkpykhf 
 
    
   b)  D  xl;rpNaw;wk; fUtpahf 
 
 
   c)   D  jho;j;Jk; fUtpahf 
 
 
  (vi) 𝑋 ,d; FNshiul;lhdJ ePu; Kd;dpiyapy; fpUkpafw;Wk; fUtpahf gad;gLj;jg;gLfpwJ. 
 

a) NkYs;s nrad;Kiwf;fhd gad;gLk; gpujhd Nru;it vJ? 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
b) (vi) ,y; epfOk; jhf;fj;jpw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.'  

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

  (vii) 𝑑  njhFg;G %yfj;ijf; nfhz;l ePu; rpf;fy; fw;waDf;F kpif D ePu; fiury; Nru;f;fg;gl;lJ. 
,jd; NghJ fLk; ePy epwf;fiury; ngwg;gl;lJ. gpd; mjid ePu; Nru;j;J Ijhf;f ,sk; ePy epw 
tpisT ngwg;gl;lJ..  
a)  E ,Ys;s 𝑑  njhFg;G fw;wad; vJ?  

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
b)  NkNy E ePu;rpf;fy; fw;wad;pd; IUPAC ngaupid vOJf.  

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

   (c) NkNy cs;s fw;wad; E gpd;tUtdtw;Wld; jhf;fKWifapy; eilngWk; ,urhad 
jhf;fj;jpw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.  

 

I. tiuaWf;fg;gl;lsT D(aq) ePu; fiurYld ; 

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

II. kpif D(aq) ePu; fiurYld; 
 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  (vii) I. E ,d; ePh;f; fiurypw;F 𝑁𝑎𝑂𝐻 (𝑎𝑞) Nru;f;ifapy; ngwg;gLk; mtjhdk; ahJ? 
 

    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
    II.  ngwg;gLk; gpujhd tpisT ahJ? 

 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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 (b)  %yfk; X MdJ d njhFg;igr; Nru;e;j %yfnkhd;whFk;. mk; %yfj;jpdhy; cUthf;fg;gLk; 

  xu; xl;rp mdadpdJ xw;rpNaw;w vz;zhdJ vida midj;J d %yf xw;rpNaw;w vz;zpYk; 
  mjpfk; MFk;.  
  I.  X   ,id ,dq;fhz;f  
 
   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
  II.  X   %yfj;jpw;fhd ,yj;jpud; epiyaikg;gpid vOJf. 
  
   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

III. NkYs;s xl;Nrh mdad; mlq;fpa fiurYf;F gpd;tUk; gupNrhjidj;  njhlu;fs; 
Nkw;nfhs;sg;gl;ld.mjd; mbg;gilapy; gpd;tUk; ml;ltizia epug;Gf.  

     
 

    
IV. (3) ,Ys;s jhf;fj;jpw;fhd rkg;gLj;jpa miu – mad; rkd;ghl;bid jUf. 

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

^03& (a) (i)   Kjd; epakj;jpd; ,U gpujhd ,ay;Gfis vOJf. 

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 
  (ii)  Kjd; epakkhf gad;gLj;jg;gLk; Nru;itnahd;wpid vOJf. 

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

    (iii)  0.04.mol dm-3 KIO3 
  fiurypd; 25.0 𝑐𝑚3  MdJ epakpg;Gf; FLitapDs; vLf;f;ggl;L  

10.0 𝑐𝑚3  𝐾𝐼  fiurYk; mjidj; njhlu;e;J 20.0 𝑐𝑚3  𝐻2𝑆𝑂4  fiurYk; Nru;f;fg;gl;lJ. KbTg; 
Gs;spapd; epwkhw;wj;jpid mtjhdpf;f 𝑁𝑎2𝑆2𝑂3  ,d; 22.5cm3 Njitg;gl;lJ.'  

 

   I.   NkNy epakpg;gpy; eilngWk; jhf;fj;jpw;fhd rkg;gLj;jpa mad; rkd;ghLfis vOJf.  
 
   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

 Nrhjid Mtjhdk; mtjhdj;jpw;Fupa ,dk; 
(1) NkYs;s xw;rp mdad; mlq;fpa 

Ijhd fiury; nfhjpFohapDs; 
vLf;fg;gl;lJ 

  

(2) NkYs;s fiurypd; 2cm3 
khjpupahdJ vLf;fg;gl;L 
rpwpjsT mkpyg;gLj;jg;gl;L 
nrwpe;j KOH MdJ 
Jspj;Jspahf Nru;f;fg;gl;lJ. 

  

(3) NkNy (2) ,Ys;s fiurypDs; 

rpyJspfs;  𝐻2𝑂2 Nruf;fg;gl;lJ. 

  

(4) NkYs;s fiurypDs; rpy 
Jspfs nrwpe;j; HCl 
Nru;f;fg;gl;lJ. 
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  II.   𝐾𝐼  MdJ 𝐾𝐼𝑂3   cld; jhf;fKWifapy; tpisthFk; 𝐼2  ,d; msT ahJ? 

 

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

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

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

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

  III.   jhf;fkile;j  𝑆2𝑂3
2−  ,d; %y; msT ahJ? 

 

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

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

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

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

  IV.  ,q;F gad;gLj;jg;gl;l  𝑆2𝑂3
2−  ,d; nrwptpidf; fzpf;f.   

 

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

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

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

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

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

  V.    i.   ,e;epakpg;gpd; NghJ gad;gLj;jg;gl;l fhl;b ahJ?  

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

   ii.  KbTg; Gs;spapy; Vw;gl;l epwkhw;wk; ahJ?   

 

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

   iii. ,g; gupNrhjidapy; fhl;b ; vg;NghJ Nru;f;fg;gLk;?   

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

   iv.  NkNy III ,w;fhd fhuzk; ahJ?    
 

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

   v.  Vd; ck;khy; ,q;F ePNuw;wg;gl;l 𝐾𝐼𝑂3  ,idg; gad;gLj;j KbahJ? 
 

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

 
 (b)    250 𝐶  apy; fPNo jug;gl;Ls;s juTfis fUJf.   
 
 
 
 
 
 
 
 
 

gjhu;j;jk; 𝑠𝜃/ J  𝐾−1 mol −1 

𝐶𝑙 𝑁𝑂2 272.00 

𝑁𝑂(𝑔) 211.00 

𝑁𝑂2 240.00 

𝐶𝑙𝑁𝑂(𝑔) 262.00 

gjhu;j;jk; ∆𝐻𝑓
𝜃 /  J  𝐾−1 mol −1 

𝐶𝑙 𝑁𝑂2 12.5 

𝑁𝑂(𝑔) 90.00 

𝑁𝑂2 33.00 

𝐶𝑙𝑁𝑂(𝑔) 52.00 
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(i) NkYs;s jhf;fj;jpw;fhd (∆𝐻𝜃) ,idf; fzpf;f.  

 
 
 
 
 
 

 

(ii) NkYs;s jhfj;jpw;fhd (∆𝑆𝜃) ,idf; fzpf;f.  

 
 
 
 
 
 
 
 
      (iii) NkYs;s jhf;fkhdJ 250 𝐶   apy; RahjPdkhf eilngWkh? ,y;iyah? nghUj;jkhd 

fzpg;Gf;fisg; gad;gLj;jp  vjpu;T $Wf.  
 

 
 
 
 
 
 
 
 
 

 
^04&  A, B, C, D, E  ,F  vd;gd 𝐶5𝐻10𝑂  vDk; %yf;$w;Wr; #j;jpuj;ijAila Nru;itnahd;wpd; fl;likg;G 

rkgFjpaq;fs; MFk;. 
 rfy Nru;itfSk 2>4 – DNP cld; kQ;rs; - nrk;kQ;rs; tPo;gbtpid cUthf;Fk;.  
 A, B, C vd;gd khj;jpuNk 𝑁𝐻3 / 𝐴𝑔𝑁𝑂3   cld; nts;sp Mbapid tpisthf;Fk;. 𝐶 xspapay; 

rkgFjpaj;jpidf; fhl;Lk;.  
 D,E  vd;gd  𝐿𝑖𝐴𝑙𝐻4   cld; jhf;fk; Gupatplg;gl;L gpd; ePNuw;wYf;F cl;gLj;jg;gl;L gpd; 

con𝐻2𝑆𝑂4 / ∆    %yk; ePufw;wg;gLifapy; XNu tpisT G ;,id  tpisthf;fpaJ. 
 E MdJ rkr;rPu; %yf;$nwhd;whFk;. 
 A,B  vd;gd  𝐿𝑖𝐴𝑙𝐻4   cld; jhf;fk; Gupatplg;gl;L gpd; ePNuw;wYf;F cl;gLj;jg;gl;L gpd; 

con𝐻2𝑆𝑂4 / ∆    %yk; ePufw;wg;gLifapy; B khj;jpuk; xspapay; rkgFjpaj;ij tpisthf;fpaJ.  
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(i) A, B, C, D, E, F, G  ,id ,dq;fhz;f. 

    
 
 

 

 

 

    A                              B                               C                                 

     

 

 

 

 

     D                            E                                                           F 

 

 

 

 

 

    G 

 

(ii) G  ,dhy; vt;tifahd rkgFjpak; fhl;lg;gLfpwJ? 

 

 

 

 

 

    gpd;tUk; $l;bDs; mjd; rkgFjpa fl;likg;Gf;fis tiue;J ngaupLf. 

       

 

 

 

 

    (iii)  gpd;tUk; jhf;fj;jpd; Nghjhd gpujhd tpisTfspid vOJf.  

        D.              
I.  NaOH (aq) / 

II.   H+ / ∆
                    H 

 

        E.     
I.  CH3MgBr /                       

II.   H+ / H2O 
            I 

cyu; <ju; 
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         H                                                        I 

  (iv)   𝐼 , 𝐵  ,id xd;wpypUe;njhd;W vt;thW NtWgpupj;jwptPu;?  

 

 

 

 

 

 

  (b)  1-5 tiuahd xt;nthU jhf;fj;jpw;Fkhd jhf;fpfSk;> 4 Nrhjidg; nghUl;fSk; fPOs;s 
ml;ltizapy; jug;gl;Ls;sJ. 

    nghUj;jkhd $l;bDs; xt;nthU jhf;fj;jpdJk; jhf;f tif , gpujhd tpisT vd;gtw;iw   
vOJf> 

   (fU ehl;l $l;ly; (𝐴𝑁) " ,yj;jpud; ehl;l $l;ly; (AE ) , fUehl;lg; gpujpaPL (SN), ,yj;jpud; 
ehl;l gujpaPL (SE), ePf;fy; (E),  xw;rpNaw;wy; (O)) 

 
   Nrhjidg; nghUs;     

 

 

 

  01' 

  

  02' 

  03' 

  04' 

 

  05' 
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,urhadtpay; - Chemistry 

Kjyhe; jtizg; guPl;ir - 2020  - 13   
gFjp -B (fl;Liu tpdhf;fs;) 

 
 

² tpUk;gpa ,U tpdhf;fSf;F tpilaspf;Ff.   
 

^05& (a)     𝐻2(𝑔)  thAtpd; %yu; fdtstpid Jzptjd; %y; 𝑀𝑔 ,d; rhuZj;jpzpT gupNrhjid uPjpahf 
Jzpag;gl;lJ. 

   mjw;fhf jpzpT mwpag;gl;l  𝑀𝑔 MdJ Ijhd 𝐻𝐶𝑙 cld; jhf;fkilatplg;gl;L ngwg;gLk; 
𝐻2 thAthdJ ePupd; fPo;Kfg; ngau;r;rp %yk; Nrfupf;fgl;lJ. gupNrhjidapd; NghJ ngwg;gl;l 
thrpg;Gf;fs; fPNo jug;gl;Ls;sd. 

  
   𝑀𝑔 ehlhtpd; jpzpT  =   0.05 𝑔 

   Nru;e;j 𝐻2 thAtpd; fdtsT  =    54𝑐𝑚3 

   miuntg;gepiy  =    270 𝐶 
   mKf;fk;  =     750 𝑚𝑚 𝐻𝑔 
   270C apy; ePupd; epu4k;gyhtp mKf;fk;  =     26.7 𝑚𝑚 𝐻𝑔  
  

 I (i)   ePUld; jhf;fkilahj thAf;fs; ahit? 
  (ii)   𝐾, 𝐴𝑔, 𝑍𝑛, 𝐶𝑢, 𝐴𝑙   Mfpa cNyhfq;fspy; 

1. ,g;gupNrhjidf;fhf gad;gLj;jf; $ba NtW ,U cNyhfq;fs; ahit? 
2. mt;thW gad;gLj;j Kbahj ,U cNyhfq;fspd; ngaupid vOjp mtw;iw gad;gLj;j 

Kbahikf;fhd fhuzq;fisAk; RUf;fkhf Fwpg;gpLf.   
(iii) ,g;gupNrhjidf;fhf gad;gLj;jg;gLk; cgfuzj;jpd; ngau; ahJ? mt; cgfuzj;jpw;F 
 gjpyhf Ma;T $lj;jpy; ePu; gad;gLj;jf; $ba cgfuzk; ahJ? 

 
 II (i)   𝑀𝑔  , 𝐻𝐶𝑙  ,ilapyhd jhf;fj;jpw;fhd rkg;gLj;jpa ,urhad rkd;ghl;bid vOJf.  
  (ii)   Nru;f;fg;gl;l cyu; 𝐻2  thAtpd; mKf;fk; ahJ? 
  (iii)   ,f; fzpg;gpw;fhf ePu; gad;gLj;jpa tpjpapd; ngaupid vOJf. 
  (iv)   Nru;f;fg;gl;l cyu; 𝐻2  thAtpd; mKf;fkhdJ mr; re;ju;g;gj;jpy; cs;s tspkz;ly 

mKf;fj;jpYk; NtWgl;Lf; fhzg;gLtJ Vd;? 
(iv) NkYs;s thrpg;Gf;fis gad;gLj;jp 𝑀𝑔 ,d; rhuZj;jpzptpid Jzpf.  
 (760 mmHg = 1 x 105 Pa  )     

 

 (b)   (i)   mtfhjNuh tpjpapid vOJf.  
  (ii)   thAtpd; mlu;j;jp (𝑑)   %yu; jpzpT (𝑀)  Mapd;> NkYs;s tpjpapidg; gad;gLj;jp 𝑀 =

𝑘 𝑑  vdf;fhl;Lf 𝐾 − khwpyp MFk; 
 

 III epNahd; thAthdJ 10
22 𝑁𝑒  vd ,U rkjhdpfshy; gpujhdkhf fl;likf;fg;gl;Ls;sJ. mtw;wpd; 

,aw;if ,Ug;G %yu; tpfpjj;jpy; KiwNa. 90% , 10% MFk;. ,t; epNahd; thAtpd; 100 %yhdJ 
tpiwj;j nfhs;fyd; xd;wpDs; 270C ntg;gepiyapYk; 8.314 x 105 Pa   mKf;fj;jpYk; fhzg;gLfpwJ.   

  (i)   nfhs;fydpDs; xt;nthU thAtpdhYk; Vw;gLj;jg;gLk; gFjp mKf;fq;fis jdpj; jdpNa 
fzpf;f.   

  (ii)   𝑁𝑒 thAtpd; rhuZj; jpzpT ahJ?  
  (iii)   thAf;fyitapd; mlu;j;jpapidf; fzpf;f  

(v) nfhs;fyj;jpDs; mKf;fk; 8.314 x 106  Mf mjpfupf;fg;gLkhapd; khwh ntg;gepiyapy; 
mt;thAf; fyitapd; mlu;j;jpapidj; Jzpf. 
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^06& (a) (i)   jhf;ftPj;jpy; nry;thf;F nrYj;Jk; 3 fhuzpfisj; jUf 

(ii) Nkhjy; nfhs;ifiag; gad;gLj;jp NkYs;s fhuzpfSs; VjhtJ xd;iw RUf;fkhf 
tpsf;Ff. 

(iii) nkNjdpd; FNshupNdw;wk; gutpa #upa xsp Kd;dpiyapy; eilngWk; mNjNtis nkNjd; 
𝐹2 (𝑔)  thA ,ilapyhd jhf;fk; ,Uspy; tpiuthf eilngWk;. ,jid RUf;fkhf tpsf;Ff. 
 

   

 (b) (I)  2𝑃 + 𝑄 →   3𝑅  vDk; ;jhf;fj;jpidf; fUj;jpw; nfhs;f. 
    300𝐾 ,y; ,j;jhf;fj;jpw;F ngwg;gl;l thrpg;Gf;fs; fPNo jug;gl;Ls;sd. 
    gupNrhjid ,y. [𝑷]/𝒎𝒐𝒍 𝒅𝒎−𝟑    [𝑸]/𝒎𝒐𝒍 𝒅𝒎−𝟑 jhf;f tPjk;$[𝑷]/𝒎𝒐𝒍 𝒅𝒎−𝟑 
     I  0.1  0.1  2.4 x 10−2 
     II  0.1  0.5  2.4 x 10−2 
     III  0.2  0.1  4.8 x 10−2 

(i)  ,j;jhf;fjpw;fhd jhf;ftPj tpjpapid vOJf 
(ii)  xt;nthU jhf;fp rhu;ghfTk; jhf;ftupiriaj; Jzpf. 
(iii) jhf;fj;jpd; nkhj;j jhf;ftupir ahJ? 
(iv) 300𝐾 ,y; jhf;f tPj khwpypapid Jzpf  

   (II)  NkYs;s rfy jhf;fq;fspdJk; Vida fhuzpfis khwpypahf Ngzpf; nfhz;L ntg;gepiyia 
khj;jpuk; 600K ,w;F cau;j;jg;gl;l epiyapy; ,j;jhf;fk; eilgnWkhapd; fPOs;s khw;wq;fs; 
eilngWkh? ,y;iyah? vd;gij Fwpg;gpLf.     

(i) jhf;fj;jpd; jhf;ftPjk;  (ii)  nkhj;j jhf;f tupir  (iii)  jhf;ftPj khwpyp 

   (III)  NkYs;s jhf;fj;jpw;F nghUj;jkhd nghwpKiwapid vOJf. 
     (IV) ,j;jhf;fj;jpd; miu MAl;fhyk; 12 epkplq;fs; MFk;. 30 epkplq;fspd; gpd; 3k; Nrhjidf; 

Fohapy; vQ;rpAs;s P ,d; nrwpT ahJ? 
 
 (c) (i) A  ⇌ B  vDk; rkepiyj; njhFjpia fUJf. ,r; rkepiyj; jhf;fj;jpd; jhf;ftPjk; vjpu; 

Neuj;jpw;fhd tiugpid tiuf.  

 (ii) 2A(g)  +   B(g)   ⇌ C(s)  +   2𝐷(𝑔)   vd;w rkepiyj; njhFjpapd; rkepiy khwpyp 𝑘𝑃  ,w;fhd 
rkd;ghl;il vOJf. 

 (iii) NkYs;s rkepiyj; njhFjpad; 𝑘𝐶   apw;fhd Nfhitapid 𝑘𝑃  ,idg; gad;gLj;jp ngWf.  
 
   

^07& (a)  fPNo jug;gl;Ls;s fzpg;Gfspw;fhf fPOs;s jfty;fisg; gad;gLj;Jf. 

    gpizg;G  ∆𝑯𝜽 / 𝒌𝑱𝒎𝒐𝒍−𝟏  
     𝐶 = 𝑂  743 
           𝑂 − 𝐻  463 
     𝐻 − 𝐻  436 
     𝐶 − 𝐻  412 

(i) 𝐶𝑂(𝑔) + 𝐻2𝑂 (𝑔)  →   𝐶𝑂2  (𝑔) +  𝐻2(𝑔)   vd;w jhf;fj;jpw;fhd epak ntg;gTs;Siwiaf; 
fzpf;f. 

(ii) 𝐶𝐻4 (𝑔)  ,d; epak Njhd;wy; ntg;gTs;Siw −75 𝑘𝐽 𝑚𝑜𝑙−1 Mapd; 𝐶(𝑠,   𝑔𝑟𝑎𝑝ℎ𝑖𝑡),d; epak 
mZthjy; ntg;g cs;Siwapidf; fzpf;f. 
 

 (b)  (i) jug;gl;l juTfisg; gad;gLj;jp 𝑁𝑎𝐶𝑙 (𝑠)  ,d; epak fiuryhjy;  
    ntg;gTs;Siwapidf; fzpf;f.  
    mad;  epak ePNuw;wy; ntg;gTs;Siw (𝒌𝑱 𝒎𝒐𝒍−𝟏) 
    𝑁𝑎+  −399 
    𝐶𝑙−  −381 

    𝑁𝑎𝐶𝑙(𝑠) ,d; epak rhyf gpupif ntg;gTs;Siw 769  𝑘𝐽 𝑚𝑜𝑙−1MFk;. 
(iii) 𝑁𝑎𝐶𝑙  ,d; epak fiujy;Xu; mfntg;gj; jhf;fk; MapDk; 𝑁𝑎𝐶𝑙 MdJ ePupy; ,yFthf fiuAk;. 

RUf;fkhf tpsf;Ff.  
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(c)  khR fyf;fg;gl;l 𝐻2𝑂2   khjpup fiurnyhd;wpy; mlu;j;jpahdJ 0.01 𝑔 𝑐𝑚−3  MFk;. ,J 

  𝐾𝑀𝑛𝑂4(𝑠) 0.316 𝑔 ,d; 20 𝑐𝑚3  cld; mkpy Clfj;jpy; jhf;fk; Gupa tplg;gl;lJ. 
  jhf;fKbtpy; ngwg;gl;l fiuryhdJ 0.25 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎2𝐶2𝑂4  cld; mkpy Clfj;jpy; epakpg;G 
  nra;ag;gl;l NghJ  Njitg;gl;l 𝑁𝑎2𝐶2𝑂4  ,d; fdtsT 12 𝑐𝑚3  MFk;. 
 

(i) NkYs;s rfy jhf;fq;fspw;Fkhd rkg;gLj;jpa ,urhad rkd;ghl;il vOJf. 
(ii) 1' Muk;g fiurypYs;s  𝐻2𝑂2   ,d; %ypid fzpf;f 

2.. Muk;g fiurypYs;s  𝐻2𝑂2   ,d; rjtPjk; ahJ?   
 

 
 gFjp - C 

²  ,uz;L tpdhf;fSf;F khj;jpuk; tpilaspf;Ff ( xU tpdhtpw;F 15 Gs;sp tPjk; toq;fg;gLk;) 

 

^08& (a)   fPNo gl;baypy; jug;gl;Ls;s Nrhjidg; nghUl;fisg; gad;gLj;jp fPOs;s khw;wPl;bid 08f;F  
  Nkw;glhj gbKiwfspy nra;J fhl;Lf.  
 
 
 
 
 
 

 (b)               ,id khj;jpuk; xNu Nrjd Nrhjidg; nghUshff; nfhz;L  
 ,id vt;thW Fiwe;j vz;zpf;ifahd gbKiwfspy; njhFg;gPu; vdf; 

fhl;Lf.  
                                      

 
   

(c)   (i)    gpd;tUk; Nru;itr; Nrhbfis vt;thW NtWgLj;JtPu; vd tpsf;Ff.  
  1 𝐶𝐻3𝐶𝐻 = 𝐶𝐻𝐶𝐻3  "  𝐶𝐻3𝐶𝐻2𝐶𝐻 =  𝐶𝐻2 
 

  2 𝐻𝐶  ≡   𝐶𝐻   "   
 
 (ii)   1.  𝐶𝐻3𝐶𝐻2𝑂𝐻   " 𝐻𝐵𝑟  ,ilapyhd jhf;fj;jpd; nghwpKiwapid vOjpf; fhl;Lf.  
  2 ,J vt;tifahd jhf;fkhFk; 

3. ,j;jhf;fj;jpy; cs;s ePf;fg;gLk; njhFjp vJ?  
  

^09& (a) gpd;tUk; Nrhjidfs; cg;G A  apw;fhf Nkw;nfhs;sg;gl;l NghJ ngwg;gl;l mtjhdq;fs; fPNo  
  jug;gl;Ls;sd. 

Nrhjid mtjhdk; 
1 Ijhd 𝐻𝐶𝑙 ,idr; Nru;j;J ntg;gNkw;wy;  
 
2 NkNy (1) ,y;ngwg;gl;l fiurypDs;  

  𝐻2𝑆 (𝑔)   thAtpid Fkpopaplr; nra;jy;.   
 
3   cg;gpw;F 𝑁𝑎𝑂𝐻 ePu;f;fiurypidr; Nru;j;J 

#lhf;Fjy;.  
 
4   cg;gpw;F 𝐴𝑙 J}s; Nru;j;J 𝑁𝑎𝑂𝐻 ePu; 

fiurypidr; Nru;j;J #lhf;Fjy;. 
 

5   cg;gpw;F 𝐻𝐶𝑙 +  𝐻2𝑂 ,idr; Nru;j;jy;  

epwkw;w thA ngwg;gl;lJ  
 
nrk;kQ;rs; epw tPo;gbT ngwg;gl;lJ (P)   
 
 
vt;tpj thATk; ntspNawtpy;iy 
 
 

ne];yupd; Nrhjidg; nghUspDs;  
eidf;fg;gl;l tbjhspid fgpy epwkhf;fpa 
thA (Q) ntspNawpaJ. 
nts;is tPo;gbT (𝑅) 
ngwg;gl;lJ.  

   

Nrhjidg; nghUl;fs; -  Ijhd 

𝐻2𝑆𝑂4  , 𝐻𝐵𝑟  " nrwpe;j. 
𝐻2𝑆𝑂4 ,   𝐵𝑟2 , 𝑀𝑔 " cyu; <ju;"  
𝐻2𝑂 ,  mkpy 𝐾𝑀𝑛𝑂4 

 



,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
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  (i)   NkYs;s gupNrhjidfspy; ngwg;gl;l mtjhdq;fspid; tpsf;fp P,Q"R ,id ,dq;fhz;f.     
  (ii)     cg;G 𝐴apd; %yf;$w;W #j;jpuj;jpid vOJf. 

   (iii)   𝐴 apy; mlq;fpAs;s mdadpid ,dq;fhz gad;gLj;jf; $ba gupNrhjid ahJ?   
 

 (b) fiury; X MdJ 𝐹𝑒2+  , 𝐶2𝑂4
2−  mad;fisf; nfhz;Ls;sJ. NkYs;s fiuryhdJ  

  mkpyg;gLj;jg;gl;l epiyapy; Kw;whf jhf;fk; mila 𝐾2𝐶𝑟2𝑂7  ,d; 40 𝑐𝑚3 Njitg;gl;lJ. X ,d;  
  25 𝑐𝑚3 khjpupapDs; 𝑁𝑎2𝐶𝑂3  Nru;f;fg;gl;l NghJ ngwg;gl;l tPo;gbT khjpupapd; jpzpT 0.116𝑔  MFk;. 

    

 (i)   mkpy Clf Kd;dpiyapy; 𝐹𝑒2+ , 𝐶2𝑂4
2−  mdad;fs; K2Cr2O7 ; ,ilapyhd jhf;fj;jpw;fhd 

rkg;gLj;jpa rkd;ghl;il vOJf. 
  (ii)    fiury;  𝑋  ,Ys;s  𝐹𝑒2+  , 𝐶2𝑂4

2−  mad;fspd; nrwptpid fzpf;f.  
  (iii)   fiury; 𝑋  ,y; mlq;fpAs;s 𝐹𝑒2+ " 𝐶2𝑂4

2−  mad;fspid ,dq;fhz gupNrhjid xd;iw vOJf. 
 
10& (a)  𝐴, 𝐵 ,𝐶  vd;gd Mtu;j;jd ml;ltizapd; 3𝑑  njhFjp %yf cg;Gf;fspd; fiuryhFk;. xt;nthU 
  Nrhjid FohapDs;Sk; jdpj;jdpNa  𝑁𝑎𝑂𝐻 fiuriy Nru;f;ifapy; ngwg;gl;l mtjhdq;fs; fPNo 
  jug;gl;Ls;sd. 

  A 𝑁𝑎𝑂𝐻 fiurypy; fiuahj Mdhy; kpif 𝑁𝐻3  ,y; fiuaf; $ba nts;is tPo;gbT ngwg;gl;lJ.   
  B kpif 𝑁𝑎𝑂𝐻 " kpif 𝑁𝐻3  ePu; fiurypy; fiuahj ,sk; ePy epw tPo;gbT ngwg;gl;lJ.   

     C kpif 𝑁𝑎𝑂𝐻 " kpif 𝑁𝐻3  ePu; fiurypy; fiuahj gr;ir epw fiury; ngwg;gl;lJ. 

   (i)   A, B " C Mfpa fw;wad;fis ,dq;fhz;f  
  (ii)    B, C ,y; ngwg;l;l epwKs;s ,dq;fspd; #j;jpuj;jpid vOJf.  
  (iii)   B " C apy; ngwg;gl;l ,dq;fspd; 𝐼𝑈𝑃𝐴𝐶 ngaupid vOJf. mtw;wpd; tbtj;jpidAk; Fwpg;gpLf.  
  (iv)  xt;nthU fiurYk; mkpyg;gLj;jg;gl;L Ijhd. 𝐻𝐶𝑙 Nru;j;J 𝐻2𝑆  ,dhy; Fkpopaplg;gl;l NghJ 

ngwg;gl;l mtjhdj;jpid fhuzq;fSld; tpsf;Ff. 
 

 (b)   Nru;it 𝑋 MdJ  29% IjuridAk;> 56% GNshupidAk;> 10.6% NghuidAk;> 30.5% nghRgurpidAk; 
  nfhz;Ls;sJ. ( 𝐹 = 19, 𝑃 = 31, 𝐵 = 11 , 𝐻 = 1 &  

  (i)   X ,dJ mDgt #j;jpuj;jpid ,dq;fhz;f.  
  (ii)     X  ,d; xU %yf;$wpy; 3𝐻 mZf;fs; fhzg;gLkhapd; mjd; %yf;$w;W #j;jpuj;jpid vOJf.  
   (iii)   %yf;$W 𝑋 MdJ Y}ap]; mkpyk;> Y}ap]; fhuj;jpypUe;J ngwg;gl;ljhapd; mjd; 

fl;likg;gpidf; Fwpg;gpLf. 
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