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gFjp A- mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 
(xt;nthU tpdhtpd; tpilf;Fk; 100 Gs;spfs; toq;fg;gLk;) 

 
 
 

01. (a)  fPo;tUk; (i) njhlf;fk; (vi) tiuahd $w;Wf;fs; rupahapd; rup () vdTk; gpioahapd;  

   gpio () vdTk; Fwpg;gpLf. 

 

 

 

 

 

 

 

 

    

(b) (i) Methyl cyanoformate (C3H3NO2) ,d; mbg;gilf; fl;likg;G jug;gl;Ls;sJ. 

 

 

 

,jw;F kpfTk; Vw;Wf; nfhs;sj;jf;f Y}apapd; Gs;sp – Nfhl;Lf; fl;likg;ig tiuf.  

 
 (ii) N4O2   ,d; cWjpahd Y}apapd; Gs;sp – Nfhl;Lf; fl;likg;G fPNo jug;gl;Ls;sJ 

,jw;F Vw;Wf;nfhs;sj;jf;f NtW %d;W Y}apapd; Gs;sp – Nfhl;Lf; fl;likg;Gf;fis  
(gupTf; fl;likg;Gfs;) tiuf. 

 

    
 
 

 

 

 

 

 

 

 

 

 

 (iii) fPNo jug;gl;Ls;s Y}apapd; Gs;sp ‒ Nfhl;Lf; fl;ikg;ig mbg;gilahff; nfhz;L 

ml;ltizapy; jug;gl;Ls;s C,N,O mZf;fspd;  

I. mZitr; Rw;wpAs;s VSEPR Nrhbfs; 

II. mZitr; Rw;wpAs;s ,yj;jpud; Nrhbf;Nfj;jpufzpjk;  

III. mZitr; Rw;wpAs;s Nfj;jpuzpj tbtk; 

IV. mZtpd; fyg;ghf;fk;  
Mfpatw;iwf; Fwpg;gpLf.  
 mZf;fs; gpd;tUkhW ,yf;fkplg;gl;Ls;sd. 

 
 
 

(i) fhu cNyhf Neuad;fspd; Kidthf;Fk; jpwd; $l;lk; topNa 
mjpfupf;fpwJ. 

 
               .     

(ii) H2O tpd; gpizg;Gf;Nfhzk; H2O2 tpYk; mjpfk;.        .       

(iii) CHCl3> CH3COCH3
  %yf;$WfSf;fpilapy; Ijurd; gpizg;G 

fhzg;gLfpd;wJ. 
 
       . 

(iv) xgpw;wypd; gUkDld;  njhlHGilaJ Kjd;ikr; rf;jpr; nrhl;nlz;> 
tbtj;Jld; njhlHGilaJ fwq;fy;;rf;jpr; nrhl;nlz; MFk;. 

 
       . 

(v) XeF2, SCl4 Nghd;wtw;wpd; ika mZitr;Rw;wpAs;s ,yj;jpud; 
Nrhbf;Nfj;jpu fzpjtbtq;fs;; Kf;Nfhz ,U$k;gfkhFk;. 

 
       . 

(vi) Na(g) ,d; ,yj;jpud; ehl;lj;ijtpl Mg(g) ,d; ,yj;jpud; ehl;lk; 
caHthdJ. 

 
       . 

: 

  O = N ― N = N = N  

O : : 

: ⨁ 

: : : 
: ⨁ 

⊖ 

⊖ 

H – C – C – O – C – N  

H 

H 

O 

Cl – C1 ‒ N2 ‒ O3 – C4 – C5 ‒ N6  

H O 

Cl – C = N ‒ O – C – C  N  

H O =
 

: 

: 

: 

: : 

: : 

: 

: 

H – C – C – O – C ≡ N  

H 

H 

O : : 

: 

: 
: 

↔ 

↔
 

: 

  O = N ― N ― N ≡ N  

O : : 

: ⨁ 

: 
: 

: 
: ⨁ 

⊖ 

⊖ 

  O ―N ― N = N = N  

O : : 

: : ↔ ⨁ 

: : : 
: ⨁ 

⊖ 

 
⊖ 

  O ―N ― N ― N ≡ N  

O : : 

: : ⨁ 

: 
: 

: 
: ⨁ 

⊖ ⊖ 

: 

  O ― N ― N ≡ N ― N  

O 

: 

: 

: ⨁ 

: 
: 

⨁ ⊖ 2⊖ ⨁ 

: 

  O = N ― N ≡ N ― N  

O : : 

: ⨁ 

: 
: 

⨁ 

⊖ 

 2⊖ ⨁ 

↔ 

1(a):(04×6)=24 Gs;spfs; 

(06)  

(VjhtJ %d;wpw;F) 

(04×3)  
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 (iv) NkNy (iii) ,y; jug;gl;l Y}apapd; Gs;sp – Nfhl;Lf; fl;likg;gpy; gpd;tUk; σ 
gpizg;Gfs; cz;lhtJld; rk;ge;jg;gl;l mZ / fyg;gpd Xgpw;wy;fis ,dq;fhz;f. 

(mZf;fis ,yf;fkply; (iii) ,y; cs;sthwhFk;) 

 

I. C1 – N2 C1 –          sp2         N2–         sp2        

II. N2 – O3 N2 –         sp2        O3–         sp3      

III. O3 – C4 O3 –         sp3        C4–         sp2      

IV. C5 – N6 C5 –         sp        N6 –       sp  / 2p               

 (v) NkNy (iii) ,y; jug;gl;l Y}apapd; Gs;sp-Nfhl;Lf; fl;likg;gpy; gpd;tUk; π 
gpizg;Gfs; cz;lhtJld; rk;ge;jg;gl;l mZ Xgpw;wy;fis ,dq;fhz;f. 

(mZf;fis ,yf;fkply; (iii) ,y; cs;sthwhFk;) 
 

I. C1 – N2 C1 –            2p     N2 –         2p      

II. C5 – N6  C5  –           2p     N6 –         2p      

(vi) NkNy (iii) ,y; jug;gl;l Y}apapd; Gs;sp-Nfhl;Lf; fl;likg;gpy; C1, C4, C5 Mfpa 
fhgd; mZf;fspd; kpd;ndjpu;j;jd;ikia xg;gpLf. ckJ tpilf;fhd fhuzq;fisj; 
jUf. 

       C
5 > C4 > C1

            

fyg;G  C5– sp, C4–sp2, C1–sp2            fyg;gpy; s  ,ay;G $Lk; NghJ kpd;ndjpu;j;jd;ik$Lk;  

  C5 – (+3), C4 –(+3), C1 – (+2)        

xl;rpNaw;w vz; $Lk; NghJ kpd;ndjpu;j;jd;ik $Lk;      

  

(c) (i) n, l vDk; ,U rf;jpr;nrhl;nlz;fshy; Xu; mZtpd; cg rf;jp kl;lk; 
tpgupf;fg;gLfpd;wJ. cupa rf;jpr;nrhl;nlz;fisAk; cg rf;jpkl;lj;jpd; ngaiu Ak; 
mt; cgrf;jp kl;lq;fs; nfhz;bUf;ff;$ba mjp$ba ,yj;jpud;fspd; 
vz;zpf;ifiaAk; jUf.  

 

  n l ,yj;jpud;fspd; 
vz;zpf;if 

cg 
rf;jpkl;lk; 

 
 

I 

 

3 

 

     1    . 

 

6 

 

     3p    . 

 
 

II 

 

4 

 

2 

 

     10    .          

 

     4d    . 

 
 

III 

 

     3     . 

 

     0     . 

 

     2     . 

 

3s 

 

 

 

 

 

 

 

 
 

  C1 N2 O3 C5 

I. VSEPR Nrhbfs; 3 3 4 2 

II. ,yj;jpud; Nrhbf; Nfj;jpufzpjk; js 
Kf;Nfhzp 

js 
Kf;Nfhzp 

ehd;Kfp Neu;NfhL 

III. tbtk;  js 
Kf;Nfhzp 

Nfhzy; Nfhzy; Neu;NfhL 

IV. fyg;ghf;fk; sp2 sp2 sp3 sp 

(01×16)  

(01×8)  

(01×4)  

(01)  
(01)  (01)  

(01)  

1(b):51 Gs;spfs; 

(01×7)  

(01)  
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 (ii) milg;Gf;Fwpfspy; fhl;lg;gl;Ls;s ,ay;G mjpfupf;Fk; tupirapy; gpd;tUtdtw;iw 
xOq;FgLj;Jf. (fhuzq;fs; mtrpakpy;iy)  

I. K2O, MgO, CaO, Al2O3 (rhyf ntg;gTs;Siw) 

   K2O  <  CaO  <  MgO  <  Al2O3  

II. SO2 , SO4
2‒, SO3

2‒, SO3 (S mZtpd; kpd;ndjpHj;jd;ik) 

   SO3
2-

 <        SO4
2- <  SO2

 <  SO3  

III. (4,0,0,+ 12), (3,1,1, − 12) , (3,2, −1,− 12),(3,0,0, + 12)  (,yj;jpudpd; rf;jp) (𝟑, 𝟎, 𝟎, + 𝟏𝟐) <  (𝟑, 𝟏, 𝟏, − 𝟏𝟐)   <   (4,0,0,+ 12)   <    (𝟑, 𝟐, −𝟏,− 𝟏𝟐) 
 

02. (a) X MdJ MtHj;jd ml;ltizapy; xU  p njhFg;G  %yfkhFk;. ,J Xu; <uZ 

thAthf ,Uf;fpd;wJ. X MdJ gue;j tPr;rpy; xl;rpNaw;w epiyfisf; fhl;Lfpd;wJ. 

YMdJ X ,dJ Ijiul;L MFk;. Y MdJ ePupy;; fiue;J xU mkpyf; fiuriyf; 

nfhLf;fpd;wJ. YMdJ xH xl;rpNaw;Wk; fUtpahfTk; xU jho;j;Jk; fUtpahfTk; 

xHmkpykhfTk; njhopw;gl $baJ. X ,d; <uZ thA %yf;$Wfs; ePupy; cs;s 
Neha;f;fpUkpfis mopf;f gad;gLfpwJ. 

(i) X,Y Mfpatw;iw ,dq;fhz;f.  
 

X       Cl     Y       HCl   

 (ii) X ,d; jiu epiy ,yj;jpud; epiyaikg;ig jUf. 

       1s2 2s2 2p6 3s2 3p5            

 (iii) (a) X ,d; kpf nghJthd Neu; xl;rpNaw;w epiyfis jUf. 

      +1, +3, +5, +7            

 (b)NkNy (iii)(a) ,y; Fwpg;gpl;l xl;rpNaw;w epiyfSf;Fupa xl;rpakpyq;fis mtw;wpd;  
    .mkpy typik mjpfupf;Fk; tupirapy; jUf. ckJ tpilf;fhd fhuzj;ij jUf.    

    HClO < HClO2
  <  HClO3 <  HClO4           

 Cl mZtpd; xl;rpNaw;w epiy ,Nj Nghf;fpy; mjpfupf;fpwJ.      

 ,jdhy; Cl mZtpd; kpd;ndjpupay;G ,Nj Nghf;fpy; mjpfupf;fpwJ.   ……….. 

 (iv) XO2 vDk; xl;irl;Lf;F NaOH NrHf;Fk; NghJ eilngWk; jhf;fj;jpw;F rkg;gLj;jpa 
rkd;ghl;il jUf. ,j;jhf;fk; vt;tiff;FupaJ vd;gij Fwpg;gpLf. 

     2ClO2 + 2NaOH  →  NaClO2
  +  NaClO3 + H2O      

        ,Utop tpfhuk;         

 (v) gpd;tUk; re;ju;g;gq;fs; xt;nthd;wpYk; Y ,y; njhopw;ghl;ilf; fhl;Ltjw;F xU 
rkg;gLj;jg;gl;l ,urhadr;rkd;ghl;il jUf.  

(I) Y Xu; xl;rpNaw;Wk; fUtpahf 

     2HCl + 2Na  →  2NaCl  + H2         

(II) Y Xu; jho;j;Jk; fUtpahf 

     16HCl + 2KMnO4  →  2MnCl2
  +  5Cl2 + 2KCl + 8H2O     

Or 

     14HCl + K2Cr2O7  →  2CrCl3
  +  3Cl2 + 2KCl + 7H2O      

 

 

,Nj Nghd;W kpd;dpurhad njhlupy; H ,w;F Nky;  
cs;s cNyhfq;fSldhd jhf;fq;fSf;Fk; Gs;sp toq;Ff.  

VjhtJ xU 
nghUj;jkhd miu mad;  
jhf;fq;fSf;Fk; Gs;sp toq;Ff.  

(06×3)  

1(c):25 Gs;spfs;  

(03×2)  

(03)  

(01×4)  

(02+01)  
(01)  

(01)  
(02)  

(04)  
(02)  

(04)  

(04)  
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 (vi) Y I ,dq;fhz;gjw;F xu; ,urhadr; Nrhjidia Fwpg;gpl;L mtjhdpg;ig jUf.  

   Nrhjid – NH3  Njha;f;fg;gl;l fz;zhb Nfhiy mUfpy; nfhz;L nry;Yjy;   

  mtjhdk; – mlu; ntz;J}kk; ngwg;gLk;.       

 

(vii) nrwpe;j Y MdJ CuSO4 fiurYf;F kpifahf NrHf;Fk; NghJ fiury; P 
ngwg;gl;lJ. ,ij ePH NrHj;J Ijhf;Fk; NghJ fiury; Q ngwg;gl;lJ. P, Q 
Mfpatw;wpd; epwq;fisAk; mtw;wpw;F fhuzkhd ,urhad ,dq;fspd; fl;likg;G 
#j;jpuq;fisAk; jUf. 
 

 epwk; fl;likg;G #j;jpuk; 
 

 P –              kQ;rs;                       [CuCl4]
2–

     

 Q –              ePyk;                      [Cu(H2O)6]
2+

    

(viii) mgptpUj;jp mile;j ehLfspy; ePupy; cs;s Neha;f;fpUkpfis mopj;J njhw;W ePf;f 
kw;nwhU thA epiy gjhu;j;jk; Z gad;gLj;jg;gLfpwJ. Z ,id Fwpg;gpl;L X I tpl    
Z I gad;gLj;JtjpYs;s mD$yj;jpid Fwpg;gpLf. 

 

    O3(XNrhd;)       

   O3  ,id gad;gLj;jp  njhw;W ePf;Fk;NghJ er;R kPjpfs; ngwg;gl khl;lhJ.      

  

(b) A njhlf;fk; E tiuf;Fk; ngauplg;gl;Ls;s Nrhjidf;Foha;fspy; (NH4)2Cr2O7, LiNO3, 

Zn(NO3)2, (NH4)2CO3, KMnO4 Mfpatw;wpd; (,Nj tupirapyd;wp) ePu;fiury;fs; cs;sd.   

A njhlf;fk; E tiuAs;s xt;nthU Nrhjidf;FohapYk; NaOH fiurYld; Nkw; 
nfhs;sg;gl;l gupNrhjidfSk; mtw;wpw;fhd mtjhdpg;Gf;fSk; jug;gl;Ls;sd. 

 

 (i) A njhlf;fk; E tiuAs;s Nrhjidf;Foha;fs; xt;nthd;wpYk; cs;s fiury;fis 

,dq;fhz;f. 

  A :     (NH4)2CO3        B :     Zn(NO3)2         C :     LiNO3         

  D :     KMnO4          E :     (NH4)2Cr2O7        

 

 

 

 

 
Nrhjid 
Foha; 

gupNrhjid mtjhdpg;Gfs; 

A Ijhd NaOH fiuriy Nru;j;J 
ntg;gg;gLj;jy;. 

epwkw;w thA ntspNawpaJld; epwkw;w 
njspe;j fiury; ngwg;gl;lJ. 

B Ijhd NaOH fiury; Jspj; 
Jspahf Nru;j;jy;. 

Kjypy; ntz;zpw tPo;gbT Njhd;wp> 
NkYk; NaOH Nru;f;f tPo;gbT fiue;J 
njspe;j fiury; ngwg;gl;lJ.  

C Ijhd NaOH fiuriy Nru;j;jy;. thA ntspNaw;wNkh fUjj;jf;fsT 
epw khw;wNkh Vw;gltpy;iy. 

D nrwpe;j NaOH fiuriy Nru;j;jy;. Kjypy; thA ntspNaw;wj;Jld; gr;ir 
epwf;fiury; ngwg;gl;lJld; rpwpJ 
Neuj;jpy; Cjh epw fiuryhf 
khwpaJld; fUq;fgpy epw tPo;gbT 
ngwg;gl;lJ. 

E Ijhd NaOH fiuriy Nru;j;J 
ntg;gg;gLj;jy;. 

epwkw;w thA ntspNawpaJld; kQ;rs; 
epw fiury; ngwg;gl;lJ. 

(02)  
(02)  

(02×4)  

(02)  

(02)  2(a):50 Gs;spfs ;  

(04×5)  
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 (ii) A, B, D, E Mfpa Nrhjidf;Foha;fs; xt;nthd;wpYk; eilngWk; mtjhdq;fSf;Fupa 
rkg;gLj;jpa ,urhad rkd;ghLfis jUf. 

        (NH4)2CO3 + 2NaOH      ∆    →    2NH3 + Na2CO3 + 2H2O            

        Zn(NO3)2 + 2NaOH 
           →    Zn(OH)2 + 2NaNO3           

        Zn(OH)2 + 2NaOH           →    Na2ZnO2  + 2H2O      

   4KMnO4 + 4NaOH 

          →   2Na2MnO4 + 2K2MnO4 + O2 + 2H2O      

   3Na2MnO4  + 2H2O 

          →    4NaOH + 2NaMnO4 + MnO2     

    NH4)2Cr2O7 + 4NaOH 
    ∆      →      2NH3 + 2Na2CrO4 + 3H2O    

 

 

03. (a) iej;jpupf; xl;irl;lhdJ GNuhkpDld; gpd;tUkhW jhf;fKw;W iej;jpNuhiry;  

 GNuhikl;il (NOBr) cUthf;FfpwJ.  

2NO(g) + Br2(g) ⇌ 2NOBr(g) 
27°C ,y; tpiwj;j ghj;jpuj;jpy; NO(g) ck; Br2(g) ck; Muk;gj;jpy; vLf;fg;;;;gLfpwJ. 
,tw;wpd;;;;; gFjpaKf;;fq;fs;;;; Neuj;Jld; khWgLk; tpjj;;;;;ij fPNo cs;;s tiuG fhl;;LfpwJ. 

(27oC ,y; RT= 2400 Jmol–1 vdf;nfhs;f)   

 

  

 

 

 

 
 

(i) 27°C,y; rkepiyapy;;;;;; FLitapYs;s NOBr(g) ,d; gFjpaKf;fj;ij fzpf;f. 

    
       

(ii) NkYs;s tiugpy; NOBr(g) ,d; gFjpaKf;fk; Neuj;Jld; khWgLk; tpjj;ij 
gUkl;lhf tiue;J fhl;Lf. 

 

(iii) 27°C apy; Nkw;gb rkepiyapd; rkepiykhwpyp KP I fzpf;f. 
 

 
 
 
 
 

 
 (b)  (i) 27°C apy; epak mKf;fk; rhu;ghd rkepiy khwpyp K I fzpf;f. (epak mKf;fk;  

Pθ = 1×105 Pa) 
 

 

      
  

 
 

   

 

Br2(g) 
0.9×104 

2.7×104 

1.8×104 

P(Pa) 

NO(g) NOBr(g) (03) 

Neuk; (s) 

nNO(g):nNOBr(g)=1:1      MfNt PNOBr(g)= NO(g),y; Vw;gl;l gFjpaKf;f khw;wk; 

PNOBr(g)= 2.7 × 104 Pa – 0.9 × 104 Pa 

 = 1.8 × 104 Pa 

(01) (02) 
(02+01) 

(02+01) 

𝐊𝐏 = 𝐏𝐍𝐎𝐁𝐫(𝐠)𝟐𝐏𝐍𝐎(𝐠)𝟐×𝐏𝐁𝐫𝟐(𝐠)        =  ൫𝟏. 𝟖 × 𝟏𝟎𝟒𝐏𝐚൯𝟐(𝟎. 𝟗 × 𝟏𝟎𝟒𝐏𝐚)𝟐  × (𝟎. 𝟗 × 𝟏𝟎𝟒𝐏𝐚)        =  𝟒. 𝟒𝟒 × 𝟏𝟎−𝟒𝐏𝐚−𝟏      

 

(02+01) 

(03+01) 

(02+01) 

KP
θ =

ቆPNOBr(g)
Pθ ቇ2

ቆPNO(g)
Pθ ቇ2

×ቆPBr2(g)
Pθ ቇ   = KP .P θ= 4.44×10-4Pa-1×1×105Pa 

KP
θ =44.4 

 

(02) 

(02+01) 

(02+01) 

(05×6)  2(b):50 Gs;spfs;  

3(a) : 22 Gs;spfs;  
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(ii) ∆Gθ = –RT 2.3 log K vdj; njhlu;ghdJ rkepiyj; jhf;fnkhd;wpd; epak mKf;fk; 

rhu;ghd rkepiy khwpypf;Fk; (K)> epak fpg;]; rf;jp khw;wj;jpw;Fk; (∆Gθ) ,ilapyhd 

njhlu;Gilikiaf; fhl;LfpwJ. ,j; jhf;fj;jpd; ∆Gθ If; fzpf;f. (log 44.4 = 1.6) 

 

 ……………………………………………………………………………………………. 
(iii) Br2(g), NOBr(g), NO(g) ,d; epak ve;jpug;gpfs; KiwNa 245 Jmol-1K-1, 273 Jmol-1K-1,  

210 Jmol-1K-1 vdpd;  27°C ,y; ,j;jhf;fj;jpd; epak ntg;gTs;Siw khw;wj;ijf; fzpf;f. 

 

 

 
 

 

 

 ……………………………………………………………………………………………. 

  (b) 2NO(g) + Br2(g) → 2NOBr(g)  vDk; jhf;fj;jpw;fhd jhf;ftPj khwpyp k1 ck; NO(g), Br2(g) 

rhu;ghd jhf;f tupirfs; KiwNa a, b ck; MFk; 

(i) jhf;fj;jpw;fhd tPjf;;Nfhitia jhf;;;;fpfspd; nrwptpYk; nghUj;jkhd fzpaq;fspd; 
rhu;gpYk; jUf. 
 

…………………………………………………………………………………………. 
 

Nkw;gb jhf;fk; gpd;tUk; ,U gbKiwfspDhlhf eilngWfpd;wJ. 

 

 
 

 

(ii) Nkw;gb jhf;fg;nghwpKiwg;gbfis gad;gLj;jp Nkw;gb ePu; Fwpg;gpl;l jhf;f Nfhitapy; 

cs;s a, b Mfpatw;wpd; ngWkjpfis Jzpf. 

 
 

 

 

 

 

 

 …………………………………………………………………………………………….. 

(iii) 27oC ,y; k = 0.2 mol–1dm3s–1, kf =1.32×10–3 mol–1dm3s–1 kw;Wk;  kr =5.28×10–4 s–1 vdpd;  

2NO(g) + Br2(g) → 2NOBr(g) vDk; jhf;fj;jpd; jhf;ftPj khwpypiaf; fzpf;f. 
 

 

 

 ……………………………………………………………………………………………. 
 

 

NO(g) + Br2(g)                NOBr2(g) (tpiuthdJ)  

NOBr2(g) + NO(g)             2NOBr (g) (nkJthdJ) 

 

kf 

kr 

k 

,q;F kf, kr  vd;gd KiwNa 
Kw;jhf;ftPj> gpw;jhf;ftPj khwpypfs; 

 
,q;F k jhf;ftPj khwpyp 

 

∆Gθ = – 2400Jmol–1 × 2.3 × log 44.4 

∆Gθ = – 8.83 kJmol-1 

(03+01) 
(02+01) 

∆𝑺𝜽  =  σ 𝑺𝜽tpisT – σ 𝑺𝜽jhf;fp    = (2×273 Jmol-1K-1) – (245 Jmol-1K-1+ 2×210 Jmol-1K-1)  
     = –119 Jmol-1K-1

     

∆Gθ= ∆Hθ–T∆Sθ 

-8830 Jmol-1 = ∆Hθ– 300 K×(-119 Jmol-1K-1) 
∆Hθ= – 44.53 kJmol-1 

(03+01) 
(02+01) 

(02) 
(03+01) 

(02+01) 

(02) 

Rate = K1 [NO(g)]a [Br2(g)]
b  (03) 

Rate = k  [NOBr2g] [ NO(g)] 

keq =
kf
kr

 = 
[NOBr2(g)] ൣNO(g)൧ൣBr2(g)൧         ⇒      [NOBr2(g)]= 

Kf
Kr

  ൣNO(g)൧ ቂBr2(g)ቃ ∴Rate = k. kf
kr 

 [NO(g)]2 [ Br2(g)]  ∴Rate = k 1 [NO(g)]2 [ Br2(g)]  ⟹  a=2, b=1 

 

(03) 

(03) 

(04) 

(02) 

k1=0.2 mol–1dm3 s-1×
1.32×10-3 mol–1dm3s-1

5.28×10-4 s-1
 

k1=0.5 mol–2dm6 s-1 

 

 

(03+01) 

(02+01) 

3 (b) : 33 Gs;spfs; 
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(iv) NkNy (a) ,y; 27oC ,y; rkepiy ngwg;gl;l gpd;du; NOBr(g) cUthFk; tPjj;ij 
Jzpf.  

 
 

 

 

 

 

……………………………………………………………………………………………. 

04. (a) C5H11Cl vd;Dk; %yf;$w;Wr;#j;jpuj;ij nfhz;l A, B, C  Mfpa Nru;itfs; 

xd;Df;nfhd;W fl;likg;Gr; rkgFjpaq;fs; MFk;. ,tw;Ws;; A kl;Lk; jpz;kNjhw;w 

rkgFjpaj;ij fhl;LfpwJ. A, B vd;gd mw;fNfhy; Nru; KOH cld; ntg;gNkw;Wk; NghJ 

xNu xU gpujhd tpisT D ngwg;gLfpwJ. D MdJ <u;ntspka rkgFjpaj;ij 

fhl;LfpwJ. C MdJ ePH KOH cld; NrHf;fg;gl;L ngwg;gLk; tpisT E ahdJ cyH 

ZnCl2 / nrwpHCl cld; cldbahf fyq;fs; jd;ikia jUfpwJ. E MdJ Al2O3 cld;  

ntg;gNkw;Wk; NghJ ngwg;gLk; tpistpw;F Nrjd gunthl;irl; Kd;dpiyapy; HBr I 

NrHf;Fk; NghJ tpisT F ngwg;gLfpwJ. tpisT F MdJ xspapay; njhopw;ghL 
cilaJ. 

(i) A,B,C,D,E,F ,d; fl;likg;Gfis fPNo jug;gl;Ls;s ngl;bfspy; tiuf. 

(jpz;kj;Njhw;wr; rkgFjpaq;fspd; epiyfis tiua Ntz;bajpy;iy) 

 

 

 

 

 

 

 

 

 

 
 

(ii) D apd; <u;ntspka rkgFjpaq;fspd; fl;likg;Gf;fis fPNo jug;gl;Ls;s ngl;bfspy; 
tiuf.  

 

 

 

 

 

(iii) E MdJ ePuw;w ZnCl2 nrwpe;j HCl cld; cldbahf fyq;fy; jd;ikia Vw;gLj;j 
fhuzj;ij Fwpg;gpLf. 

 E MdJ Gil mw;fNfhy; MFk;.        

Nkw;Fwpj;j jhf;fj;jpd; NghJ Gil fhNghfw;waid ,ilepiyahf Njhw;Wtpf;Fk;   

Gil fhNghfw;wad; cWjpahdJ          

vdNt fUehl;l gpujpaPl;L jhf;f Ntfk; cau;thdJ     

        

A 

 

B C 

D E F 

CH3–CH= CH–CH2–CH3 

Cl 

CH3–CH2– CH2–CH–CH3 
│ │ 

CH3–CH2– CH–CH2–CH3 

Cl 

CH3– CH2–C–CH3 
│ 
CH3 

Cl 
│ 

CH3– C–CH2–CH3 
│ 

CH3 

│ 
OH 

CH3–CH– CH–CH3 
│ 

CH3 

│ 

Br 

(05 × 6 = 30) 

C= C        

 

 
CH2–CH3 

 

 

 

 

 

 

 
 

H H 

CH3 
 

C= C   

CH2–CH3 

H CH3 

H 

P = CRT⟹ C = P
RT 

rkepiyapy; ൣNO(g)൧ = ൣBr2(g)൧ = 0.9 × 104 Pa
2400 Jmol–1   

= 0.375  molm–3 = 3.75 × 10–4 moldm–3
 

Rate  =  k1 ൣNOg൧2ൣBr2(g)൧ 
Rate = 0.5 mol–2dm6s-1 (3.75 × 10–4 moldm–3)

2
 (3.75 × 10–4 moldm–3) 

Rate  =   2.64× 10–11 moldm–3s–1 

Mdhy; Rate = 1
2

∆[NOBr(g)]
∆t

       ⟹       ∆[NOBr(g)]
∆t

  =  2×Rate  =   5.28× 10–11 moldm–3s–1 

(05 × 2 = 10) 

( 05 ) 
( 05 ) 

4 (a) : 50 Gs;spfs; 

(03) 

(03+01) 

(02+01) 

(03+01) 
(02+01) 

(03) 

(02+01) 3 (c) : 45 Gs;spfs; 
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 (b) (i) gpd;tUk; xt;nthU jhf;fj;jpdJk; gpujhd Nrjd tpisnghUspd; fl;likg;ig tiuf.  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

   

 

 (ii) NkNy Fwpg;gpl;l jhf;fk; I ,w;F nghUj;jkhd jhf;f nghwp Kiwia vOJf. 
 

 

 

  

 

 

 

 

 

 

 

P Q R 

S T 

 

 

U 

V W X 

Y 

(I) 

 
(III) 

 

(V) 

 
(VII) 

 

 
(IX) 

  

C6H5–N2
⨁Cl⊖ 

C6H5OH / NaOH 

(0 –5)oC 
Q 

CH3CH = CH2 
Fspu;e;j 

    1% OH–/ MnO4
– S 

 

H+/∆ 
CH3 – C – CHCHO  

CH3 

OH 

CH3 

Y 

CH3 – C – NH2  
1.LiAlH4/ cyu;<ju; 

2. H+/H2O 

O 

W 

CH3 – C – O – CH3  

kpif CH3MgCl  
O 

U  

(II) 

 

(IV) 

 
(VI) 

 
(VIII) 

 

 

(X) 

  

 

CH3CH2NH2 
CH3CHO 

V 

C6H5–CHO 

  

FeBr3/ Br2 
P 

  

CH3C ≡ C – H  
NH3 Nru; AgNO3 

R  

CH3CH2OH 
CH3CO2H 

nrwpe;j H2SO4 
T 

C(CH3)3 

H+/KMnO4 

CH2OH 

X 

N=N O–Na+ CH3C ≡ C – Ag  

CH3CH – CH2 
│ 
OH 

│ 
OH 

CH3CH2O – C – CH3 

O 
│ │ CH3 – C – CH3  

│ 
O–MgCl+ 

│ 
CH3  

CH3CH2 – N = CHCH3 

C(CH3)3 

COOH 

CH3CH2 – NH2  

CHO 

Br–Br–FeBr3 

+ 
_ 

Br 

CHO 

H 

⊕ 

Br 

CHO 

Br 

CHO 

H 
+ 

Br–FeBr3
- 

Br 

CHO 

Br – Br:           FeBr3                      Br – Br  FeBr3 

 

 
 

 
⊖ ⊕ 

Br 

CHO 

H 
⊕ 

FeBr4 

CHO 

H 

⊖ 
⊕ 

CH3 – C = CCHO  

CH3 

CH3 

(03× 10 = 30) 

(02) 
(02) 

(03) (02) 

(02) 

(02) (02) 
(01) 

(02) (02) 

4 (b) : 50 Gs;spfs; 

(20 Gs;spfs;) 
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5. (a) 

(i) H2CO3(aq) + H2O(l) ⇌ H3O
+

(aq) + HCO3
-
(aq)

  

Ka1 = 
[H3O

+
(aq)] + [HCO3

-
(aq)]

 [H2CO3(aq)]
  (03) 

Mdhy; rkdpiyapy;> [H3O
+

(aq)] = [HCO3
-
(aq)] (03)   

Ka1 = 
[H3O

+
(aq)]

2

 [H2CO3(aq)]
  (02) 

[H3O
+

(aq)] = √Ka1. [H2CO3(aq)]  (02) 

                  = √8⨉10−7 mol dm−3 ⨉ 0.2 mol dm−3 (03+01) 

[H3O
+

(aq)] = 4⨉ 10-4 mol dm-3  (02+01) 

PH = -log10[H3O
+

(aq)] (03) 

     = -log10(4⨉ 10-4) 

     = 4 - log104 

PH = 4- 0.6021  

PH = 3.3979 (02) 

(ii)   

→ H2CO3 xU nkd;dkpykhifahy; my;yJ H2CO3 ,d; Ka1 kpfr;rpwpajhifahy; 
H2CO3 ,d; madhf;fkile;j msT nkhj;j msTld; xg;gpLifapy; 
Gwf;fzpf;fj;jf;fJ. (02) 

→ H2CO3 ,d; madhf;fj;jpd; tpisthy; cUthd HCO3
- ,d; madhf;fk; 

Gwf;fzpf;fj;jf;fJ. my;yJ Ka1 >>>>> Ka2 Mf fhzg;gLtjhy; H2CO3 ,d; 
,uz;lhtJ madhf;fk; Gwf;fzpf;ff;$baJ. (02) 

(iii) Mk;  (01) 

→ fiury; S MdJ H2CO3(aq) IAk; HCO3
-
(aq) nfhz;Ls;sJ.  (01) 

→ ,jw;F rpwpjsT mkpyk; Nru;f;Fk; NghJ> 
HCO3

- + H+ → H2CO3 (01) 

→ ,jw;F rpwpjsT %yk; Nru;f;Fk; NghJ> 
H2CO3 + OH- → HCO3

- + H2O (01) 

→ ,jdhy; S MdJ rpwpjsT H+ kw;Wk; OH-  Nru;f;ifapy; pH ,y; khw;wj;ijf; 
fhl;lhJ.  

 
my;yJ 

→ fiury; S MdJ GNuhj;jd; mfw;wg;gl;l mkpynkhd;iwAk; jhf;fKwhj vQ;rpa 
mkpynkhd;iwAk; nfhz;Ls;sJ. (03) 

(iv) H2CO3(aq) + H2O(l) ⇌ H3O
+

(aq) + HCO3
-
(aq) 

Ka1 = 
[H3O

+
(aq)] + [HCO3

-
(aq)]

 [H2CO3(aq)]
  

[H3O
+

(aq)] = Ka1 . 
[H2CO3(aq)]

 [HCO3
-
(aq)]

  (01) 

 -log10[H3O
+

(aq)] = -log10Ka1 + -log10

[HCO3
-
(aq)]

 [H2CO3(aq)]
  (02) 

pH = pKa1 + log10

[HCO3
-
(aq)]

 [H2CO3(aq)]
  (02) 

pH = pKa1 + log10
[,iz%yk;]

[mkpyk ;]
 

(v)   
H2CO3(aq) + NaOH(aq)→ NaHCO3(aq) + H2O(l) 

Muk;gj;jpy; H2CO3 vLf;fg;gl;l %y;fs; = 0.2 mol dm-3 ⨉ 25⨉ 10-3 dm3  

                                                                               = 5⨉ 10-3 mol 

Muk;gj;jpy; NaOH vLf;fg;gl;l %y;fs; = 0.2 mol dm-3 ⨉ 12.5⨉ 10-3 dm3      (01) 

                                                                               = 2.5⨉ 10-3 mol 

 nH2CO3 : nNaOH =1:1  (01) 

MfNt cz;lhd NaHCO3 ,d; %y; vz;zpf;if = 2.5⨉ 10-3 mol (01) 

/ vQ;rpAs;s ,d; %y; vz;zpf;if   = 5⨉ 10-3 mol - 2.5⨉ 10-3 mol 

                           = 2.5⨉ 10-3 mol  (01) 

 

 

× 

× 
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,jdhy; fiury; S ,y;      

[H2CO3(aq)] = [HCO3
-
(aq)] (01) 

my;yJ 
,d; H2CO3 ,d; 50% eLepiyahf;fk; ,lk;ngWtjhy; fiury; S ,y;> (04) 
    
[H2CO3(aq)] = [HCO3

-
(aq)] (01) 

pH = PKa1 + log10

[HCO3
-
(aq)]

 [H2CO3(aq)]
  

pH = PKa1 (02) 

   = - log10Ka1 

     = - log10(8⨉10-7) (02) 

     = 7- log108 

     = 7- 0.9060 

pH = 6.0940 (02) 

(vi) FUjpapy;> 
[HCO3

-
(aq)]

 [H2CO3(aq)]
  =

20

1
  (01) 

MfNt> 

pH = pKa1 + log10

[HCO3
-
(aq)]

 [H2CO3(aq)]
   

       = 6.0940 + log1020 (03) 

        =   6.0940 +1.3020  

/(pH)blood = 7.3960 (02) 
 

(vii) (a) 

FUjpapy; [HCO3
-] = 20 [H2CO3(aq)]  

                                    = 20⨉ 1.2⨉ 10-3 mol dm-3  (02) 

= 2.4⨉10-2 mol dm-3 (02+01) 

[H3O
+

(aq)] = Ka1 . 
[H2CO3(aq)]

 [HCO3
-
(aq)]

  

                    = 
8⨉ 10-7 mol dm-3

20
 (02+01) 

                    =4⨉ 10-8 mol dm-3  (02+01)  
my;yJ       

Nkw;Fwpj;j pH ,y;> 
[H3O

+
(aq)] =10-pH 

                 = 10-7.3960 (03) 

                  =4⨉10-8 mol dm-3 (02+01) 

 
 
 

(viii) H2CO3 ,d; ,uz;lhk; madhf;fr;rkepiyf;F>  

HCO3
-
(aq) + H2O(l)⇌ CO3

2-
(aq) + H3O

+
(aq) (02) 

 Ka2 =  
[H3O

+
(aq)] + [CO3

2-
(aq)]

 [HCO3
-
(aq)]

  (02) 

                                    [CO3
2-

(aq)] = 
5⨉10-11 mol dm-3⨉ 2. 4⨉10-2mol dm-3

 4⨉10-8 mol dm-3   (04+01) 

                                                     =3⨉10-5 mol dm-3 (02+01) 

(b)  FUjpapy; CaCO3 gbTWjy; ,lk;ngwhjpUg;gjw;F> (IP ≥KSP) 

[Ca2+
(aq)][CO3

2-
(aq)] ≤ KSP(CaCO3(s)) (03) 
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    [Ca2+
(aq)] ≤ 

KSP(CaCO3(s))

 [CO3
2-

(aq)]
   

           [Ca2+
(aq)] ≤ 

3⨉10-5 mol2 dm-6

 3⨉10-5 mol dm-3   (03+01) 

= 1⨉10-4 mol dm-3 (02+01) 

FUjpapy; fhzg;glj;jf;f cau;e;jgl;r [Ca2+
(aq)]= 1⨉10-4 mol dm-3 

FUjpapy; fhzg;glj;jf;f cau;e;jgl;r [Ca2+
(aq)]= 1⨉10-4 mol dm-3 × 40×103𝑚𝑔 𝑚𝑜𝑙−11×103𝑚𝑙  (03+01) 

 = 0.004𝑚𝑔/𝑚𝑙   (02) 

(b) (i) 

  (01) 

 ,q;F 𝛾𝑉 , 𝛾𝐶 vd;gd KiwNa $W 𝐴 ,d; Mtpahjy; kw;Wk; xLq;Fjy; tPjq;fisf; 
Fwpf;fpwJ. Nkw;Fwpj;j rkepiyapypUe;J  

 𝛾𝑉 = 𝑘0ൣ𝐴(𝑙)൧  (01) 

Mdhy; ൣ𝐴(𝑙)൧ ∝  𝑋𝐴  (𝑋𝐴  MdJ jput mtj;ijapy; 𝐴 ,d; %y;gpd;dkhFk;.) (01) 

/   𝛾𝑉 = 𝑘1𝑋𝐴 
,t;thNw> 

 𝛾𝐶 = 𝐾01ൣ𝐴(𝑔)൧ (01) 

Mdhy;>  ൣ𝐴(𝑔)൧ ∝ 𝑃𝐴 (𝑃𝐴  MdJ 𝐴 ,d; MtpaKf;fkhFk;.)    (01) 

 𝛾𝐶 = 𝐾2𝑃𝐴 (01) 

Mdhy; rkepiyapy;  𝛾𝑉 = 𝛾𝐶 (01) 𝑘1𝑋𝐴 = 𝐾2𝑃𝐴 𝑃𝐴 = (𝐾1𝐾2)𝑋𝐴 (01) 

,jpypUe;J> 𝑃𝐴 = 𝑘𝑋𝐴  𝑋𝐴 = 1 MFk;NghJ 𝑃𝐴 = 𝑃𝐴0 = 𝐴 ,d; epuk;gyhtpaKf;fk; (01) ∴ 𝑘 = 𝑃𝐴0 (01) 𝑃𝐴 = 𝑃𝐴0. 𝑋𝐴  

(ii) 

I. %ba ghj;jpuj;jpy; rkepiyaila tplg;gl;lNghJ Vw;gl;l jpzpTf;FiwT 

             = Mtp mtj;ijapDs; nrd;w 𝐿 ,d; jpzpT  

     = (120𝑔 + 50 𝑔) − 150 𝑔 (02) 

  = 20𝑔 (02) 

𝐴(𝑙) ⇌ 𝐴(𝑔) 𝛾𝑉 𝛾𝐶  

05 (a) : 90 Gs;spfs; 
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 Mtp mtj;ijapDs; cs;s 𝐿 ,d; %y;fs; = 20𝑔50𝑔𝑚𝑜𝑙−1 (02+01) 

       = 0.4 𝑚𝑜𝑙 (02+01) 

II. rkepiyapy; jput mtj;ij milf;Fk; fdtsT = 150 𝑔30𝑔𝑑𝑚−3 = 5 𝑑𝑚3 (02+01) 

rkepiyapy; Mtp mtj;ij milf;Fk; fdtsT = 88.14 𝑑𝑚3 − 5𝑑𝑚3 (02) 
    

  = 83.14 𝑑𝑚3 (02+01) 
III. fiug;ghd; 𝐿 ,d; MtpahdJ jug;gl;l epge;jidfspy; ,yl;rpa elj;ijia 

fhz;gpf;fpwJ vdf; nfhs;f. (02) 470𝐶 ,y; Mtp mtj;ijapYs;s 𝐿 ,w;F ,yl;rpa thAr;rkd;ghl;bd; gb> 𝑃𝑉 = 𝑛𝑅𝑇 𝑃 = 𝑛𝑅𝑇𝑉  (02) 𝑃𝐿 = 0.4 𝑚𝑜𝑙 ×8.314 𝐽𝑚𝑜𝑙−1𝐾−1×320 𝐾83.14×10−3𝑚3   (03+01)      =   1.28 × 104𝑃𝑎     = 12,8 𝑘𝑃𝑎 (02+01) 
IV. 𝐿 ,dJk; 𝑀 ,dJk; fiurYf;F ,uNthw;wpd; tpjpg;gb> 𝑃𝐿 = 𝑋𝐿 . 𝑃𝐿0 (02) 𝑋𝐿 = 𝑃𝐿𝑃𝐿0      = 12.8 𝑘𝑃𝑎16𝑘𝑃𝑎  (02+01)     = 0.8 (02) 
V. rkepiyapYs;s fiug;ghd; 𝐿 ,d; jpzpT = 120𝑔 − 20𝑔 

    = 100𝑔 (02) 

rkepiyapYs;s fiug;ghd; 𝐿 ,d; %y;fs; = 100𝑔50𝑔𝑚𝑜𝑙−1 = 2𝑚𝑜𝑙 (02) 

               my;yJ            (02+01) 

Muk;gj;jpy; vLf;fg;gl;l fiug;ghd; 𝐿 ,d; %y;fs; = 120𝑔50𝑔𝑚𝑜𝑙−1 = 2.4𝑚𝑜𝑙 (02) 

 
rkepiyapYs;s fiug;ghd; 𝐿 ,d; %y;fs; = 2.4 𝑚𝑜𝑙 − 0.4 𝑚𝑜𝑙 

    = 2.0 𝑚𝑜𝑙   (02) 
 

rkepiyapy;>  𝑋𝐿 = 𝑛𝐿𝑛 𝑡𝑜𝑡𝑎𝑙 0.8 = 2.0 𝑚𝑜𝑙2.0 𝑚𝑜𝑙+50𝑔𝑀𝑀 (03+01) 

(,q;F 𝑀𝑀 = 𝑀 ,d; %yu;j;jpzpT (𝑔𝑚𝑜𝑙−1 ,y;)) 
 
50𝑔𝑀𝑀 = 0.5 𝑚𝑜𝑙 
 𝑀𝑀 = 100𝑔𝑚𝑜𝑙−1      (02+01) 

  

06. (a)            

(i) 𝐾𝑃 = 𝑃𝐶(𝑔)2 ×𝑃𝐷(𝑔)2𝑃𝐴(𝑔)×𝑃𝐵(𝑔)3    (03)  (g) vdf; Fwpg;gplHtpbd; Gs;spfs; toq;f Ntz;lhk;. 

(ii) - rkepiyapy; njhFjpapd; nkhj;j mKf;fk; = 4 × 105 Pa.  (02) 

- Vnddpy; ,j;jhf;fj;jpd; NghJ thAf;fspd; nkhj;j %y;fspd; vz;zpf;if 
khw;;wkilatpy;iy. (01) 

(iii)        

     Muk;g %y;fs; 

  rkdpiy %y;fs; 

            rkdpiyapy;     n(C)=  n(D) =  2y      (01    

 

      𝐴(𝑔)        +         3𝐵(𝑔)     ⇌       2𝐶(𝑔)     +      2𝐷(𝑔) 
    𝑥 𝑚𝑜𝑙              3𝑥 𝑚𝑜𝑙                 −                  − (𝑥 − 𝑦) 𝑚𝑜𝑙   (3𝑥 − 3𝑦) 𝑚𝑜𝑙     2𝑦 𝑚𝑜𝑙          2𝑦 𝑚𝑜𝑙            (01) 

 

05 (b) : 60 Gs;spfs; 

(02+01) 
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MfNt,         𝑋(𝐶) =   𝑋(𝐷)          (01) 

                                   ∴ 𝑋(𝐷) =  0.3    (02) 

                       𝑋(𝐴) + 𝑋(𝐵) + 𝑋(𝐶) + 𝑋(𝐷) =  1 (01) 

              𝑋(𝐴) + 𝑋(𝐵) = 1 − (0.3 + 0.3) = 0.4 (02) 

            rkdpiyapy;> 𝑛(𝐴): 𝑛(𝐵) = 1: 3 (01) 

            MfNt> 𝑋(𝐴): 𝑋(𝐵) = 1: 3 (01) 

                  𝑋(𝐴) +  3𝑋(𝐴) = 0.4 
          𝑋(𝐴) = 0.1 (01) 

          𝑋(𝐵) = 0.3 (02+01) 

lhy;;ldpd; gFjpaf;f tpjpg;gb> 

     𝑃 = 𝑋 ∙ 𝑃(𝑇𝑜𝑡𝑎𝑙)  

 𝑃(𝐴) = 0.1 ∙ 𝑃(𝑇𝑜𝑡𝑎𝑙) (01)   

 𝑃(𝐵) = 0.3 ∙ 𝑃(𝑇𝑜𝑡𝑎𝑙) (01) 

 𝑃(𝐶) = 𝑃(𝐷) = 0.3 ∙ 𝑃(𝑇𝑜𝑡𝑎𝑙) (01) 

                      𝑘𝑝 = 𝑃(𝐶)2∙ 𝑃(𝐷)2𝑃(𝐴)∙ 𝑃(𝐵)3  

                            = (0.3 PTotal)2∙(0.3 PTotal)2(0.1 PTotal)∙(0.3 PTotal)3  (02) 

                      𝑘𝑝 = 3      (02+01) 

(iv)  𝐴(𝑔)        +         3𝐵(𝑔)     ⇌       2𝐶(𝑔)     +      2𝐷(𝑔) 
A, B,C, D vd;gd rk %y;fspy; fye;J itf;fg;;;;;gl;;;lhy;;>  

       𝑋(𝐴) = 𝑋(𝐵) = 𝑋(𝐶) = 𝑋(𝐷) =  0.25 (01) 

 𝑄𝑝 = 𝑃𝐶(𝑔)2∙ 𝑃𝐷(𝑔)2𝑃(𝐴)(𝑔)∙ 𝑃(𝐵)(𝑔)3 (01) 

   

             = (0.25 PTotal)2∙(0.25 PTotal)2(0.25 PTotal)∙(0.25 PTotal)3  (01)  

   𝑄𝑝 = 1 (02) 

- MfNt ,e;epiyapy; QP = 1 < KP = 3 Mf miktjhy;  (01) 

- Rkepiy miltjw;;F jhf;fk;;; gpd;Ndhf;fp eilngWk;;. (01) 

 

(v) jhf;fk; II ,id fUJf.   4𝐶(𝑔)     ⇌       3𝐸(𝑔)     +      𝐹(𝑔) 
  ,q;F> 𝑛(𝐸): 𝑛(𝐹) = 3: 1 

 ,jdhy; 𝑃(𝐹) =  𝑃(𝐸) × 13 (01) 

           𝑃(𝐹) = 1.2 × 105𝑃𝑎 × 13  = 4 × 105𝑃𝑎 (01) 

(xt;nthd;wpdJk; gFjpaKf;fq;fis 

jdpj;jdpahf fzpj;J 𝑷𝑻𝒐𝒕𝒂𝒍 =𝟒 × 𝟏𝟎 Pa vd gpujpapLtjd; %yk;) 

KP Ij; Jzptjw;Fg; Gs;spfs;; 
toq;;;Ff.) 
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  𝑘𝑝2 = 𝑃(𝐸)3∙ 𝑃(𝐹)𝑃(𝐶)3  (02) 

                                      = ൫1.2×105𝑃𝑎൯3∙൫4×104𝑃𝑎൯(1.2×105𝑃𝑎)4  (03+01)   

       jhf;fk; II ,w;fhd 𝑘𝑝2  = 0.33 (02) 

(v) jhf;fk; I ,id fUJf.  

     𝐴(𝑔)   +          3𝐵(𝑔) ⇌                   2𝐶(𝑔) +               2𝐷(𝑔) 
T K ,y; rkdpiy mKf;fk; 0.4×105 Pa     1.2×105 Pa 1.2×105 Pa 1.2×105 Pa   

2T K ,y; Muk;;;g mKf;fk;  0.8×105 Pa 2.4×105 Pa  2.4×105 Pa 2.4×105 Pa  

2T K ,y; rkdpiy mKf;fk; (0.8×105Pa – P) (2.4×105 Pa-3P)  1.2×105 Pa (2.4×105 Pa + 2P) 

Mdhy;;;;>  

 4𝐶(𝑔) ⇌ 3𝐸(𝑔) + 𝐹(𝑔) vd;gjpy;  
nC : nE = 4:3 vd;gjhy; 

MfNt>  

E(g) Mfpa gpupifAw;w C(g) ,d; gFjpaKf;fk; = 
4
3
 × 1.2 × 105 Pa (01) 

              = 1.6 × 105 Pa   (02) 

Mdhy;;>  𝑃𝐶(,Wjp) = 𝑃𝐶(Muk;gk;) − 𝑃𝐶(jhf;fk; II ,y; gpupifAw;wJ) + 𝑃𝐶((jhf;fk; I ,y; cUthdJ) 
1.2×105 Pa = 2.4×105 Pa – 1.6×105 Pa + 2P (02) 

  P = 0.2×105 Pa (01) 

/ rkepiyapy; PA(g) = (0.8 ×105 − 0.2×105) Pa = 6×104 Pa (01) 

PB(g) = (2.4 ×105 − 3×0.2×105) Pa = 1.8×105 Pa (01) 

 PD(g) = (2.4 ×105 − 2×0.2×105) Pa = 2.8×105 Pa (01) 

 

/ 2T K ,y;  𝐾𝑝1 = ൫1.8×105 Pa൯2×൫2.8×105 Pa൯2(6×104 Pa)2×(1.8×105 Pa)2 = 9.68   (02) 

 
(vi) jhf;fk; I mfntg;gj;jpw;FupaJ. (02) 

 
(b) (i) eilKiw I 

Muk;gj;jpy; ePupy; fhzg;gLk; X ,d; nkhj;j jpzpT = 80 mgdm−3 × 2 𝑑𝑚3 (02)                                                                                                           = 160 𝑚𝑔   (02+01) 
eilKiw I ,y; Org-1 gilapDs;  

nrd;w X ,d; jpzpT = 160 mgdm−3  ×  0.5𝑑𝑚3 (02) 
             =80𝑚𝑔 (02+01) 

/ ePu;g;gilapy; vQ;rpAs;s X ,d; jpzpT = 160 𝑚𝑔 − 80𝑚𝑔 
                                                      =80𝑚𝑔 (02) 

/ ePu;g;gilapYs;s X ,d; nrwpT= 80𝑚𝑔2𝑑𝑚3   (02+01) 

                =  40 mgdm−3 (02+01)                                                𝐾𝐷 = [𝑋]𝑂𝑟𝑔−1[𝑋]ePu;  (02) 

(01) 

 (02) 

 

(03+01) 

 
06 (a) : 65 Gs;spfs; 

NtW nghUj;jkhd Kiwapy; PA, PB, PD 
Jzpag;gbd; Gs;spfs; toq;fTk; 
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            𝐾𝐷 = ( 160 mgdm−3𝑀𝑋 × 103 𝑚𝑔𝑚𝑜𝑙−1)( 40 mgdm−3𝑀𝑋 × 103 𝑚𝑔𝑚𝑜𝑙−1)                                                       (𝟎𝟑 + 𝟎𝟏) 
                                 𝐾𝐷 = 4 (02) 

(ii) eilKiw II ,y; Kjy;jlitaapy; gpupj;njLf;fg;gl;l gpd;du; vQ;Rk; X ,d; 
jpzpT a mg vd;f. 𝐾𝐷 = [𝑋]𝑂𝑟𝑔−2[𝑋]ePu;  

𝐾𝐷 = (80 − 𝑎1 dm3 )( 𝑎2 dm3) 3𝑎 = 160 − 2𝑎 𝑎 = 32 
MfNt ,uz;lhk; jlit gpupj;njLf;f Kd;G ePupy; fhzg;gLk; X ,d; jpzpT  
= 32 mg 

,uz;lhk; jlitapy; gpupj;njLf;fg;gl;l gpd;du; ePupDs; vQ;Rk; X ,d; jpzpT      
b mg vd;f 𝐾𝐷 = (32 − 𝑏1 dm3 )( 𝑏2 dm3) 
 3𝑏 = 64−2𝑏 𝑏 = 12.8 𝑚𝑔 
Ntwhf;fypd; Kbtpy; ePu;g;gilapy; vQ;Rk; X ,d; jpzpT = 12.8 𝑚𝑔 
 

Ntwhf;fypd; Kbtpy; ePupYs;s X ,d; NrwpT = 12.8 𝑚𝑔2𝑑𝑚3  = 6.4 𝑚𝑔dm−3 = 6.4 𝑝𝑝𝑚 
 

(,t;tpdhtpw;F [(ii)] NtW Kiwfs; Clhf rupahd tpil ngwg;gl;bUg;gpd; nghUj;jkhd 
Kiwapy Gs;sp toq;Ff.) 

(iii) eilKiw I ,y;  

Org-1, ePu; Mfpatw;Wf;fpilahd gpupj;njLg;ig fUjpdhy;. 

 

 

 

 

  vRtpd; ntg;g $l;ly; tpjpg;gb  ∆H1 + (−0.2 kJmol−1) = −0.6 kJmol−1 

∆H1=−0.4 kJmol−1 

Org-2, ePu; Mfpatw;Wf;fpilahd gpupj;njLg;ig fUjpdhy; 

 

 

 

 

 vRtpd; ntg;g $l;ly; tpjpg;gb  ∆H2 + (−0.2 kJmol−1) = −0.4 kJmol−1 

∆H1= −0.2 kJmol−1- 

X(ePu;) X(Org-1) 

X 
−0.2 kJmol−1 −0.6 kJmol−1 

∆H1 

X(ePu;) X(Org-2) 

X 
−0.2 kJmol−1 −0.4 kJmol−1 

∆H2 

(03+01) 

 

(02) 

 

(03+01) 

 

(02) 

 

(02) 

 
(02+01) 

 

(01) 

 

(01) 

 

(01) 

 

(01) 

 (02+01) 

 

(01) 

 (02) 
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,q;F ,Ure;jug;gq;fspYk; Nkw;gb gq;fPl;Lr;rkdpiyapy; Kw;jhf;fk; Gwntg;g jhf;fkhf 
mikfpwJ.                 (01) 

-X ,d; gpupj;njLg;G tpidj;jpwid mjpfupg;gjw;F jhf;fk; tyg;gf;f jpirapy; efu Ntz;Lk;/ KD 
mjpfupf;f Ntz;Lk;.        (03)   

 vdNt ,ypr;rw;wypaupd; jj;Jtg;gb ntg;gepiyia Fiwf;Fk; NghNj jhf;fk; tyg;Gwj;jpirapy; 
efUk;.          (01) 

(iv) Org-1 Ig; gad;gLj;Jk; NghjhFk;.       (02) 

→ Vnddpy; Org-1> ePu; vd;gtw;Wf;fpilNaahd gq;fPl;Lr;rkdpiyapd; ∆H1 MdJ Org-2, ePu; 
vd;gtw;Wf;fpilNaahd gq;fPl;Lr;rkdpiyapd; ∆H2  If;fhl;bYk; cau;e;j gUkid cilajhf 
miktjhy; my;yJ |∆H1| > |∆H2| Mf miktjhy;.   (02) 
 

→ cau; ntg;gTs;Siw khw;wk;cila nrad;Kiw ntg;gepiyapy; mjpfsT ghjpg;gilAk;. (02) 

(c)   
 

 

 

 

 

 

 

  vRtpd; ntg;g $l;ly; tpjpg;gb 

∆HC(rf;fug;Gug;Ngd;) + 33 𝑘𝐽𝑚𝑜𝑙−1 +  20 𝑘𝐽𝑚𝑜𝑙−1  = 3 × − 394 𝑘𝐽𝑚𝑜𝑙−1 − 5722 × 3 𝑘𝐽𝑚𝑜𝑙−1  

∆HC(rf;fug;Gug;Ngd;) = −2093 𝑘𝐽𝑚𝑜𝑙−1 
7. (a)  

(i) nrg;Gj;jfl;bd; xU gf;fj;jpy; gbAk; mZf;fspd; vz;zpf;if 

= 1.5055×1020

1cm2 ×2cm2  (02+01) 

=3.011×1020   (02) 
nrg;Gj;jfl;bd; gbAk; mZf;fspd; nkhj;j vz;zpf;if 

    =3.011×1020×2    (01) 

=6.022×1020      (02) 

(ii) nAu= 6.022×1020

6.022×1023mol-1
    (03+01) 

=1×10-3mol    (02+01) 

(iii)              gbtilAk; WAu=1×10-3mol×197 gmol-1  (03+01) 
=0.197g     (02+01) 

      Kyhkplg;gl;l nrg;G jfl;bd; jpzpT 

=1.8g+0.197 g    (01) =1.997 g      (02+01) ≈2 g       

(iv) fNjhl;L – Cu jfL   (02) 

mNdhl;L – Au Fw;wp  (02) 
 

CH2 

 

CH2 

 

CH2 

 

3C(s) + 3H2(g) + 
9
2
O2(g) 

 

CH3−CH = CH2  +  
9
2

O2(g) 

 +            92 O2(g) ∆HC(rf;fug;Gug;Ngd;)→              3CO2(g) + 3H2O(l) 

∆H=3 × −394 𝑘𝐽𝑚𝑜𝑙−1 

 

∆H=
−5722 × 3 𝑘𝐽𝑚𝑜𝑙−1 

∆H= +20 𝑘𝐽𝑚𝑜𝑙−1 

 

∆H= +33 𝑘𝐽𝑚𝑜𝑙−1 

 
(03) 

 

(03) 

 

(03+01) 

 

(03) 

 

(02) 

 

(03) 

 

(02+01) 

 

06 (b) : 64 Gs;spfs; 

06 (c) : 21 Gs;spfs; 
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(v) +1     (02) 

(vi) 𝐴𝑢+(𝑎𝑞) + 𝑒 ⟶ 𝐴𝑢(𝑠) (03) 

(vii) 𝑛𝑒: 𝑛𝐴𝑢 = 1: 1    (01) 

Njitg;gLk; 𝑛𝑒 = 1 × 1 × 10-3mol (02) 

Q = 1×10-3 mol × 96500Cmol-1  (03+01) 

=96.5C     (02+01) 𝑡 = 𝑄𝐼 = 9.65𝐶0.1𝐴 = 965𝑠 = 96560 𝑚𝑖𝑛 = 16 𝑚𝑖𝑛 5 𝑠 𝑜𝑟 16.083 𝑚𝑖𝑛 (02+01) 

(viii) [𝐴𝑢(𝐶𝑁)2](𝑎𝑞)− + 𝑒 ⟶ 𝐴𝑢(𝑠) + 2𝐶𝑁(𝑎𝑞)−  (02) 𝑛𝐴𝑢(𝑠) : 𝑛𝐶𝑁(𝑎𝑞)− = 1: 2     (02) 𝑛𝐶𝑁(𝑎𝑞)− = 2 × 1 × 10-3mol = 2 × 10-3mol    (02+01) ൣ𝐶𝑁(𝑎𝑞)− ൧ = 2×10-3mol0.05𝑑𝑚3 = 4 × 10-3mol𝑑𝑚−3 (02+01) 

         (03+01) 

(ix) [𝐴𝑔(𝐶𝑁)2](𝑎𝑞)− ⇌ 𝐴𝑢(𝑎𝑞)+ + 2𝐶𝑁(𝑎𝑞)−  

  𝐾𝐶 = ቂ𝐴𝑢(𝑎𝑞)+ ቃቂ𝐶𝑁(𝑎𝑞)− ቃቂ[𝐴𝑔(𝐶𝑁)2](𝑎𝑞)− ቃ    (02) 

ൣ𝐴𝑢(𝑎𝑞)+ ൧ = 4×10-19𝑚𝑜𝑙3𝑑𝑚−9൫4×10-2mol𝑑𝑚−3൯2     (03+01) 

= 0.25 × 10-15mol𝑑𝑚−3  
 = 2.5 × 10-16mol𝑑𝑚−3   (02+01) 

(x) Mk;      (01)  

Kyhkplg;gad;gLj;Jk; cNyhfmadpd; nrwpT Fiwthf Ngdg;gLk; NghJ nrg;Gj;jfl;by; cNyhf 

mad;fspd; gbtiljy; rPuhf epfOk;. (02) 

 (b) 

(I)  

(i) M = Fe / ,Uk;G     (05) 

(ii) FeCl2 – nkd;gr;ir   

FeCl3 – kQ;rs;     (02+01)×2 

(iii) +2, +3      (02×2) 

(iv) OH-/ hydroxide 

H2O/ OH2/ aqua     (02×2) 

(v) A       (+2)     (02) 

B       (+3)     (02) 

(vi) A − [Fe(OH)(OH2)5] Cl2 

pentaaquahydroxido iron(III) chloride B − [Fe(OH)(OH2)5] Cl 
 pentaaquahydroxidoiron(II) chloride (04×4) 

(vii) - KSCN fiuriy Nru;f;Fk; NghJ FUjpr;rptg;Gepw rpf;fiy cUthf;FtJ Fe3+.  

FUjpr;rptg;G epwj;ij juhjJ Fe2+ my;yJ 

07 (a) : 80 Gs;spfs; 

(03+01) 

(02) 

(02) 

(02) 

(02) 
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- K4[Fe(CN)6] cld; (nghl;lhrpak; ngNuhraidl;L) cld; ePy epwj;ij jUtJ Fe3+. 

nts;is epwk; je;J ePykhf khWtJ Fe2+ my;yJ 

-K3[Fe(CN)6] cld; (nghl;lhrpak; ngupraidl;L) cld; nts;is epwj;ij jUtJ Fe2+. 

fgpyepwf; fiuriyj; jUtJ Fe3+ 

       

(II)  

(i) N = Co / Cobalt  = 1s22s22p63s23p63d74s2  (05+05) 

(ii) [Co(OH)4]
2- - tetrahydroxidocobaltate(II) ion  (04+04) or CoO2

2- 

(iii) nkd;rptg;G      (04) 

(iv) fWg;G      (03) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Br 

Br 

Br O     CH2  

Br 

Br 

Br 

NH2 

08. (a) 

Br 

Br 

Br 

NH2 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(01) 

(03) 

(03) 

(02) 

(01) 

(03) 

(04) 

(04) 

(04) 

(04) 

(04) (04) 

(04) 

(04) 

(03) 

(01) 

08 (a) : 60 Gs;spfs; 

(04) 

Br 

Br 

Br 

N2
⊕Cl⊖ 

Br 

Br 

Br 

CN 

Br 

Br 

Br 

CH2–NH2 

Br 

Br 

Br 

OH 

Br 

Br 

Br 

O⊖Na⊕ 

Br 

Br 

Br 

CH2–OH 

Br 

Br 

Br 

CH2–Br 

Br 

Br 

Br 

COOH 

Br2 ePu; NaNO2/  

Ijhd HCl 

(0oC–5oC) 

NaNO2/  

Ijhd HCl 
 

H2O/ ∆ 
 

KCN 
 

(1) LiAlH4 

(2) H2O/  

Ijhd HCl 
 

H2O/ ∆ 

Ijhd HCl 
 

NaNO2/  

Ijhd HCl 
 

Con HBr  
 

Na 
 

(1) LiAlH4 

(2) H2O/  

Ijhd HCl 
 

07 (b) : 70 Gs;spfs; 

(02) 

(02) 

(02) (02) 

(02) 

(02) 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


AL/2020/02/T- II(B,C) - 20 - 

CHEMISTRY 

MORA E-TAMILS │ EXAMINATION COMITTEE 

 

 

 

 

 

 

 

 

 

 

 

R− NH2(aq)+H3O(aq)
+  ⇌   R− ⊕NH3(aq)+H2O(l)   (02) 

    R−OH(aq)+H3O(aq)
+  ⇌   R− ⊕OH2(aq)+H2O(l)   (02)  

→ iejurdpd; kpd;ndjpu;j;jd;ik Xl;rprdpYk; jho;T. (03) 

→ vdNt iejurdpw;F Xl;rprdpYk; ghu;f;f jdpr;Nrhb ,yj;jpud;fis toq;Fk; Mw;wy; 
cau;T.  (03) 

→ kWgf;fkhf iejurd; mZtpw;F NeNuw;wj;ijf; nfhz;bUf;Fk; ,ay;G xl;rprdpYk; 
,yFthdJ.  (03) 

→ MfNt R–NH2/ mikd; rhu;ghf R– ⨁NH3/ mw;ify; mNkhdpak; madpd; cWjpj;jd;ik 

R-OH/ mw;fNfhy; rhu;ghf R– ⨁OH2/ mw;ify; XlNrhdpak; madpd; cWjpj;jd;ikapYk; 
cau;T.  (04) 

→ vdNt Nkw;Fwpj;j rkepiy mikd;fspy; mw;fNfhy;fspYk; ghu;f;f $basT tyg;Gwkhf 
efu;j;jg;glbUf;Fk;.  (03) 

 

 

 

 

 

 

 

 

 

 

 

 

C 

O 

║ 
O CH2 

(d) 

(i) 

Z → (05) 

C 

O 

│ 
O CH2 

CH3 

⊝⨁ MgBr : (02) 

(02) 

(02) 

(02) 

(03) 

(02)  

C 

O 

║ 
O CH2 

CH3 MgBr 

𝛿 + 

𝛿 − 

𝛿 − 𝛿 + 

(iii) 

C 

O 

║ 

O CH2 CH3 + 
⊕ ⊝ 

MgBr 

   (c)    

08 (c) : 20 Gs;spfs; 

C 

O 

│ 
CH3 

CH3 

(05) (03) 

⊝⨁ MgBr (ii) 

O CH2 
⊕ ⊝ 

MgBr 

− O⊖ ⨁MgBr ,w;F gjpyhf 

−OH vd vOjg;gbd; 
Gs;spfs; ,y;iy 

; 

   CH3 –– C –– Cl   

   O    
  ║    

   CH3 –– C –– OH   

   CH 2CH3   
  │    

   CH 2CH3   
  │    

   CH3 –– C –– Cl   

   CH 2CH3   
  │    

   CH 2CH3   
  │    

   CH3 –– C –– CH 2CH3    

   CH 2CH3   
  │    

   CH 2CH3   
  │    

   CH2 = CH2       CH3 –– CH2 –– OH       CH3 –– C –– OH    

   O    
  ║    Ijhd  

H2SO4 

H+/ KMnO4 

 

PCl5 

PCl5/ 

PCl5/ 

SOCl2/ 

PBr3/ 

nrwp HCl / 

nrwp HBr 

 

 

 

   CH3 –– CH2 –– Cl       CH3 –– CH2 ––MgCl    

(2) H2O/H+ 

 

  (1) CH3 CH2 MgCl    

Mg    
cyu; <ju; 

   CH3 –– CH2 ––MgCl    

PCl5/PCl5/ 

SOCl2/PBr3/ 

nrwp HCl / 

nrwp HBr 

 

 

 
 

HCl(g)/  

HBr(g) 

 

 

 
 

   (b)    

(02) 
(02) 

(02) 

(02) 

(02) 

(04) 

(02) 
(03) 

(02) 

(02) 

(02) (02) 

(03) 
(03) 

(03) 
(03) 
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9. (a) 

(i) NO2
− , SO4

2− , C2O4
2− , NO3

−      (05 × 4) 

(ii) P1= BaSO4 + BaC2O4              (03 + 03) 

P2=BaSO4    (04) 

(iii) gupNrhjid IV 

5C2O4
2-+2MnO4

- +16H+⟶ 2Mn2++10CO2+8H2O (04) 

gupNrhjid V  3NO3-+8Al+5OH-+2H2O⟶8AlO2-+3NH3 (04)   

 

 

(b) 

(i) fiury;  =  Cu(NO3)2 
fiury;  = [Ag(NH3)2]Cl my;yJ [Ag(NH3)2]+ 
fiury;  =  AgNO3 
fiury;  =  BaSO4      (03 × 4) 

 

(ii) gbKiw I CuO+2HNO3⟶Cu(NO3)2+H2O 

gbKiw II AgCl+2NH3⟶[Ag(NH3)2]Cl 
gbKiw III 2AgI+4HNO3⟶2AgNO3+2NO2+I2+H2O   (03 × 3) 

(iii) AgCl ,d; jpzpTr;rjtPjk; =W1-W2W ×100% CuO ,d; jpzpTr;rjtPjk; =W-W1W ×100%  AgI  ,d; jpzpTr;rjtPjk; =W2-W3W ×100%   (02 × 3) 

 
 

(c) 

(i) eilKiw 01: FeO + 2HCl ⟶  FeCl2 + H2O    (02) Cr2O3 + 6HCl ⟶ 2CrCl3 + 3H2O   (02) FeCl2 + 2NaOH ⟶ Fe(OH)2 + 2NaCl  (02) CrCl3 + 3NaOH ⟶  Cr(OH)3 + 3NaCl  (02) 2Fe(OH)2 + H2O2⟶ 2Fe(OH)3   (03) 2Cr(OH)3 + 3H2O2 + 4OH−⟶ 2CrO42− + 8H2O (03) BaCl2+CrO42−⟶  BaCrO4 + 2Cl−   (02) 

eilKiw 02: 2Fe(OH)3 + 3H2SO4⟶ Fe2(SO4)3 + 6𝐻2𝑂  (02) 

C 

O 

│ 
CH3 

CH3 

⊝⨁ MgBr 

C 

O 

║ 
CH3 

CH3 MgBr 

(02) 

(02) 

𝛿 + 

𝛿 − 

𝛿 − 𝛿 + 

08 (d) : 30 Gs;spfs; 

(KOikahd 
,urhad 
rkd;ghLfSf;Fk; 
Gs;sp toq;Ff) 

09 (a) : 38 Gs;spfs; 
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2Fe3+ +  2I−⟶ 2Fe2+ + I2     (03) I2 + 2Na2S2O3⟶ Na2S4O6 + 2NaI   (03) 

(ii) eilKiw 01: BaCrO4 ,d; %yu;jpzpT = (137 + 52+ 4×16) = 253 gmol-1      (01) 

tPo;gbthd BaCrO4 %y;fs; = 
0.632 g253 gmol-1=2.5×10-3mol (02 + 01) 

        (03+01) 

NkNy (i) ,y; Fwpg;gpl;l rkd;ghLfspy; ,Ue;J  nBaCrO4:nCr2O3=2:1 (02) 

my;yJ 1mol BaCrO4≡2mol Cr2O3 (02) 

MfNt khjpupapd; 2.00 g ,y; fhzg;gLk; %y;fs;   = 2.5×10-3mol× 12 (02) 

         = 1.25×10-3mol (02+01) Cr2O3 ,d; %yu; jpzpT =(2×52+3×36)=152gmol-1    (02)    

/ 2 g khjpupapy; cs;s Cr2O3 ,d; jpzpT  =1.25×10-3mol × 152gmol-1 (03+01) 

     = 0.19 g   (02+01)  

/ khjpupapy; cs;s Cr2O3 ,d; jpzpT rjtPjk; = 0.19 g2.00g ×100%  (01) 

        = 9.5%   (02) 

eilKiw 02: 𝑛𝐹𝑒3+: 𝑛𝐼2 = 2: 1  2𝑚𝑜𝑙 𝐹𝑒3+ ≡ 1𝑚𝑜𝑙 𝐼2   (01) 𝑛𝐼2: 𝑛𝑆2𝑂32− = 1: 2  1𝑚𝑜𝑙 𝐼2 ≡ 2𝑚𝑜𝑙 𝑆2𝑂32−   (01) 𝑛𝐹𝑒3+: 𝑛𝑆2𝑂32− = 1: 1  1𝑚𝑜𝑙 𝐹𝑒3+ ≡ 1𝑚𝑜𝑙 𝑆2𝑂32−  (02) 

I2 I epakpf;f gad;gl;l 𝑁𝑎2𝑆203 %y;fs; = 0.2 𝑚𝑜𝑙𝑑𝑚−3  × 25 × 10−3𝑑𝑚3 (03+01) 

                       =  5 × 10−3 𝑚𝑜𝑙   (02+01) 

/ fiurypYs;s 𝐹𝑒3+%y;fs; = 5 × 10−3 𝑚𝑜𝑙     (02) 

               𝑛𝐹𝑒𝑂: 𝑛𝐹𝑒3+ = 1: 1      (01) 

/ 2 g khjpupapy; cs;s FeO ,d; %y;fs; = 5 × 10−3 𝑚𝑜𝑙   (01) 

FeO ,d; %yu; jpzpT = (56 + 16) = 72 𝑔𝑚𝑜𝑙−1     (01) 

/ 2 g khjpupapy; cs;s FeO ,d; jpzpT= 5 × 10−3 𝑚𝑜𝑙 × 72 𝑔𝑚𝑜𝑙−1 (03+01) 

                     = 0.36 𝑔     (02+01) 

 

/ khjpupapy; cs;s FeO ,d; jpzpT rjtPjk; = 0.36 𝑔2.00𝑔 × 100%  (01) 

     = 18%    (02)   

(iii) tPo;gbT T1 = nrq;fgpyk;/ rptg;G rhu; fgpyk; 

tPo;gbT T2 = kQ;rs; 

tbjputk; F = kQ;rs;     (02 × 3) 

09 (c) : 85 Gs;spfs; 
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10) . 

 (a) 

(i)  

 

 

 

 

 

 

 

 

 (02 × 18) 

(ii)  

PC1 – Fspu;tpj;jy; 

PC2 – gFjpglf; fha;r;rp tbj;jy; 

PC3 – ePuhtpAldhd gFjp xl;rpNaw;wk;. my;yJ 

 

           CH4(g) + H2O(g)→   CO(g) + 3H2(g)   my;yJ 

           C6H14(g)  + 6H2O(g) → 6CO(g)+ 13H2(g)      (02 × 3)  

 

 

(iii) . 

M1 - TiO2(s) + C(s) + 2Cl2(g) 
 → TiCl4(g) + CO2(g)      ntg;gepiy 9500𝐶  (02+01) 

M2 - TiCl4(l) + O2(g) 
 →   TiO2(s) + 2 Cl2(g)          (02) 

M3 –  

 

                   

(02+01+01+01+01) 

 M4 - 4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(l)    

ntg;gepiy 810-8500𝐶 
Cf;fp Pt/Rh fyit 

1 fdtsT mNkhdpahTf;F 9-12 fdtsT tsp      (02+01+01+01) 

M5 - 2NO(g) + O2(g) → 2NO2(g) 

ntg;gepiy  1500𝐶                                           (02+01) 

 

M6 -
 4NO2(g) + 2H2O(l) + O2(g) → 4HNO3(aq) 

5-10 atm mKf;fj;jpy; NO2 gk;gg;gLk;;.    (02+01) 

(iv) –mNkhdpak; iej;jpNuw;wpd; gpupif Gwntg;gj;jpw;FupaJ. 

-,jd; gpupifapy; O2 cl;gl gy thA tpisTfs; ntsptplg;gLk;. 

-,tw;wpd; tpisthy; ghupa mjpu;r;rp miyahy; mjpf Nrjq;fs; Vw;gl;;ld.  (02 × 3) 

R1 – Uj;ijy; 
R2 – fw;fup 
R3 –  Cl2 

R4 – O2  

R5 – N2 

R6 – H2 

R7 – H2O 
 

S1 - ,aw;if thA / eg;jh (C6H14) 

S2 – tsp 

P1(g) – TiCl4(g) 

P1(l) – TiCl4(l) 

P2- CO2 

P3 – TiO2(s) 

P4 – NH3 

P5 – NO 

P6 – NO2 

P7 – HNO3 

P8 – NH4NO3 

N 2 (g) + 3 H 2 (g)                                                            2NH 3 (g)  

Fe ( Cf;fp ) 

Al 2 O 3 (s) or K 2 O(s) ( Jhz;b ) 

450 
0 
C - 500 

0 
C ( rpwg;G ) 

250 - 300 atm ( rpwg;G ) 

10 (a) : 70 Gs;spfs; 
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b)  

(i) gr;ir tPl;L tpisT       (02) 

(ii) CO2, CH4, N2O, H2O myridf;nfhz;l Mtpg;gwg;Gs;s IjNuhf;fhgd;fs; (CFC/ 

HCFC/ HFC)        (05) 

(iii) ,tw;wpdhy; Gtp ntg;gkiljy; Mw;wy; (Global Warming Potential-GWP) cau;thf 

,Ug;gjhy;        (01) 

(iv) Isobutane(R600a)         

 

 

 

hydrofluroolefines(HFO-12349)        

 

 

 

 

(v) Tspkz;lyj;jpy; ,tw;wpd; MAl;fhyk; FiwthFk;.    (02) 

(vi) G+Nfhsk; ntg;gkhjy;        (02) 

(vii) ePuhtp          (02) 

fhuzk; : ePz;lfhy uPjpapy; fUJk; NghJ xl;Lnkhj;j ePuhtpapd; msT khwhJ 

fhzg;gLfpd;wJ.         (02) 

(viii) 1. nfhs;is Neha;fs; (nlq;F> vNghyh) mjpfkhfg; guTjy;. 

2. #whtsp> NjhdhNlh(Tornadoes) Nghd;w epiyikfs; mbf;fb Vw;gly;. 
3. gpuNjrq;fs; jpBnud cyu;jy;> rpy gpuNjrq;fspy; jpBu; kiotPo;r;rp 
4. gdpg;ghiw cUFjy;. 

5. jho; gpuNjrq;fs; ePupy; %o;Fjy;.     (02×3) 
 
 

c)  

(i) Njq;fhnaz;iz/uNyh(Tallow)/jhtu vz;nza;> vupNrhlh  (02+02) 

Njq;fhnaz;iz – %fpspriul;L vRj;ju;fs;   

vupNrhlh – NaOH        (02+02) 

ii) Fspu;nrad;Kiwapy; rtu;f;fhuj;jpy; ,Ue;J fpsprNuhy; Ntwhf;fg;gLtjpy;iy (02) 

iii) rtu;f;fhukhf;fy;        (01) 

-Njq;fhnaz;idia NaOH fiurYld; ntg;gg;gLj;jy; 

-ntg;gepiy 70℃ ,y; NgZjy; 

-fpsprNuhYk; NaOH fiurYk; ,U NtW gilfshFk; 

-,ilKfj;jpy; jhf;fj;jhy; fpsprNuhy;> rtu;f;fhuk; cUthFk;  (02×4) 

    (02) 
 

fpsprNuhiy ePf;fy;       (01) 

-ePu; mtj;ijapy; fpsprNuhy;> NaOHck; Nrjd mtj;ijapy; rtu;f;fhuk;> rpwpjsT 

fpsprNuhy;> NaOH fhzg;gLk;. 

-NaCl Nru;g;gjd; %yk; Na+ ,d; nghJ mad; tpisthy; ePu; mtj;ijapy; cs;s 
rtu;f;fhuk; Nrjdg;gilapy; gbAk;. 

-kPz;Lk; kPz;Lk; tpisT NaCl fiury; Nru;j;J FYf;fp fpsprupd; mfw;wg;gLfpd;wJ. 
     

10 (b) : 30 Gs;spfs; 

(02) 

(02) 
(02) 

(02) 
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         (02×3) 
 

rtu;f;fhuk; Rj;jpfupf;fg;gly;      (01) 

-<ur; rtu;f;fhuk; ikaePf;fj;jpw;F cl;gLj;jg;gl;L ePUk; NaCl ck; rtu;f;fhuj;jpy; 

,Ue;J Ntwhf;fg;gLk;.       (02+02) 

-rtu;f;fhuj;jpy; cs;s NaOH eLepiyahf;Ftjw;F rpj;upf; mkpyk;/ ngh];Nghupf; 

mkpyk; Nru;f;fg;gLfpwJ.       (02) 
 

KbTg;nghUshf;fy;       (01) 

-rtu;f;fhuj;ij 120℃,y; ntg;gg;gLj;jp ePUs;slf;Fk; 12% Mf;fg;gLk;  

-jho; mKf;f tyak; xd;wpy; rtu;f;fhuk; 120℃,y; rpW Jspfshf tprpwg;gl;L ePu; 
Mtpahf;fg;gLk;.  
-cyu; rtu;f;fhuj;jpw;F epug;gp> epw%l;b Nru;j;jy; 

-Njitahd tbtj;jpw;F rtu;f;fhuk; KbTg;nghUshf;fg;gLk;.  (02×4) 
 

iv) rtu;f;fhuj;jpy; cs;s RCOO-Na+ ,d; jpzpTr;rjtPjkhFk;.  (02) 

v) a) rtu;f;fhuk; tpuakhjy;.       (02) 
b)Nrhbak; mw;ify; ngd;rPd; ry;Ngw;W     (02) 

10 (b) : 50 Gs;spfs; 

(02) 

(02) 
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AL/2021/02/T-I,II 
,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

gFjpA–mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf.(xt;nthU tpdhtpw;Fk; 100 Gs;spfs; toq;fg;gLk;) 

 

01. xt;nthUtpdhtpw;Fk; 10Gs;spfs; toq;fg;gLk;) (a)  gpd;tUk; tpdhf;fs; Mtu;j;jd 

ml;ltizapd; Kjy; 20 %yfq;fSld;  njhlu;ghdit. (i) njhlf;fk; (vi) 
tiuAs;s tpdhf;fSf;F jug;gl;Ls;s  Gs;spf;Nfhl;bd; kPJ tpil vOJf. 

(i) rlj;Jt <uZ %yf;$whf fhzg;gLk; %yfk;                                            N  

(ii) thA epiyapy; ,U gFjpakhf fhzg;gLk; FNshiul;il 

 cUthf;Fk; %yfk;                                                             Al  

(iii) cau; mkpyr; rpwg;gpay;G cila xl;irl;il cUthf;Fk; %yfk;       Cl    

(iv) kpff; Fiwe;j ,uz;lhk; madhf;fw; rf;jpia nfhz;l %yfk;         Ca                                        

(v) cau; nfhjpepiyAila gq;fPl;L Ijiul;il cUthf;Fk; %yfk;        Be  

(vi) Kf;Nfhzf; $k;gf tbthd <uyF xl;rp vjpuaid Njhw;Wtpf;Fk; 

%yfk;                                                        S  

  (b) (i)  %yf;$W  C3 N2H2O  ,w;F  kpfTk;  Vw;Wf;nfhs;sj;jf;f Y}ap Fw;W - Nfhl;Lf;    

        fl;likg;ig tiuf. mjd; mbg;gilf; fl;likg;G fPNo jug;gl;Ls;sJ.  
 

                

        (06) 

(ii) %yf;$W  H3N3CO ,dJ kpfTk; cWjpahd Y}ap Fw;W - Nfhl;Lf; fl;likg;G  
jug;gl;Ls;sJ. ,jw;F NkYk; ,uz;L Y}apapd; Fw;Wf; Nfhl;L  fl;likg;Gfis     
(gupTf; fl;likg;Gfis) tiuf.  

     

 

 

 

 

                                                     (VjhtJ 2 x 05 = 10) 

(iii) fPNo jug;gl;Ls;s Y}ap Fw;W Nfhl;L fl;likg;igAk; mjd; ngauplg;gl;l 
mbg;gilf; fl;likg;igAk; mbg;gilahf nfhz;L jug;gl;Ls;s ml;ltizia 
G+uzg;gLj;Jf. 

 
 

 

 

 

 

 

 

 

 

 

                                                      

 C
1 

N
2 

C
3 

S
4 

mZit Rw;wpAs;s VSEPR 
Nrhbfs; 

3 3 2 4 

mZit Rw;wpAs;s 
,yj;jpud; Nrhbf; Nfj;jpu 
fzpjk; 

js 
Kf;Nfhzk; 

js 
Kf;Nfhzk; 

ePl;ly;/ 
Neu;NfhL 

ehd;Kfp 

mZit Rw;wpAs;s tbtk; 
 

js 
Kf;Nfhzk; 

Nfhz/V 
tbtk; 

ePl;ly;/ 
Neu;NfhL 

ehd;Kfp 

mZtpd; fyg;ghf;fk; 
 sp

2
 sp

2 sp sp
3 

 : 

 :  : 
 

: 
                  

H – N –  C – C – C – N 

        

O 

H 

  H − N – C − N = N − H 

H 

: O : 

(04 x 6 =24) 

                       

H – C − N = C = S − Cl 

                         
: : 

: 

: : : : 

: 
: 

: 

 ..
 O O 

Cl 

                       

H – C
1
 – N

2
 –  C

3
 – S

4
 − Cl 

                         

O O 

Cl 

                  

H – N =  C – C – C ≡ N 

        

O 

H 

: 

: : 

: 

: 

  ↔ H − N – C = N = N − H 

H 

: O : 

: 

+  

 
- 

↔
 

↔ 

 
- 

+  
  H − N – C − N ≡N − H 

H 

: O : : 

: 

:  
- +  

: 

  H − N = C − N = N − H 

H 

: O : 
+  

: 

: 

 
- 

: 

(a) 

(24) 

(01 x 16 = 16) 
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(iv) njhlf;fk; (v) tiuahd gFjpfs; NkNy (iii) ,y; jug;gl;l Y}ap Fw;W - 

Nfhl;L fl;likg;ig  mbg;gilahff; nfhz;lit. mZf;fis ngaupLjy; (iii) 
,y; cs;sthwhFk;. 

(iv) fPNo jug;gl;Ls;s ,U mZf;fSf;FkpilNa σ - gpizg;Gfis cUthf;Ftjpy;     

        gq;Fgw;Wk; mZ / fyg;gpd xgpw;wy;fis ,dq;fhz;f. 
 

          I.    H - C
1
             H :           1s                                   C

1
 :            sp

2
                         .

 
                                               

                      II.   C
1
 - O             C

1
 :          sp

2
                                   O :            2p my;yJ sp

2
      .

    
 

                     III.   C
1
 - N

2
           C

1
 :          sp

2
                                    N

2 
:          sp

2
                                       . 

                     IV.   N
2
 - C

3
           N

2
 :          sp

2
                                    C

3
 :          sp                         . 

                      V.   C
3
 - S

4
            C

3
 :          sp                            

.    S
4
 :          sp

3
                                           .  

         VI.   S
4
 - Cl             S

4
 :          sp

3
                                    Cl :          3p my;yJ sp

3
      . 

                  (01 x 12 = 12) 

(v) gpd;tUk; ,U mZf;fspw;fpilNa π gpizg;Gfis cz;lhf;Ftjpy; gq;Fgw;Wk; 
mZ xgpw;wy;fis ,dq;fhz;f. 
 

             I.   C
1
 - O              C

1
 :         2p            O :            2p   

                     II.   N
2
 - C

3
             N

2
 :        2p              C

3
 :           2p     

                                                                                                                              

(c) Ijurd; mZtpy; Xu; Fwpj;;j cau; rf;jpg; gbapy; ,Ue;J jho; rf;jpg; gbf;F      

,yj;jpud; jhz;ly; milAk; NghJ ntsptplg;gLk; fjpu;g;gpd; miyePsk;      

MdJ  
 

 
 = RH ,

 

    
 
 

 

    
 - ,dhy; jug;gLfpwJ. 

               ,q;F>    - fjpu;g;gpd; miy ePsk; 
                    RH  - wpl;Ngf;fpd; khwpyp 
                    n1   - jho; rf;jp kl;lk; 
                    n2   - cau; rf;jp kl;lk; 
 

(i) Ijurdpd; ,iykd; njhlupd; kpff;Fiwe;j > kpff;$ba rf;jpAila NfhLfis 

cUthf;Fk; ,yj;jpud; jhz;ly;fisf; fUJifapy;   ,    ,w;Fg; nghUj;jkhd 
ngWkjpfs; ahjhf mikayhk;? 

 

        kpff;Fiwe;j rf;jp  n1 :   1 (02)          n2 :         2 (02)        
 kpff;$ba rf;jp    n1 :       1          (02)          n2 :            (02)  
                                    

(ii) Ijurd; mZtpy; madhf;fj;ij Vw;gLj;Jtjw;Fj; Njitahd fjpHg;gpd; 

kpff;$ba miyePsk; ahJ? (RH = 1.097 x 10
7
  m

-1
 ) 

    

 
  

 
              *

 

  
 

 

  +  (03+01)           

 λ = 
 

     
       or   91.1 nm (03+01)                   

(iii) Ijurdpd; madhf;fw; rf;jpia kJ mol
-1 ,y; fhz;f. 

                                                           

  E   =   
  

 
             (04)      

       =   
                         

 
 

     
      

                  (03+01)  

      =  1311.98 kJ mol
-1

   (03+01)      

 (1307 - 1315 kJ mol
-1

)         

 

(48 ) 
 

(28 ) 

(01 x 4 = 4;) 
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02.  (a) A , B , C , D vd;gd ,uz;lhk; my;yJ %d;whk; MtHj;jdj;ijr; NrHe;j %yfq;fs; 
MFk;. mtw;wpd; Ijiul;Lf;fs; KiwNa E , F , G , H  MFk;. A mlq;Fk; 
$l;lj;ijr; NrHe;j %yfq;fs; ahTk; mad; Ijiul;Lf;fis cUthf;Fk; 
mNjNtis B mlq;Fk; $l;lj;jpy; B khj;jpuk; mad; Ijiul;il 
cUthf;Ftjpy;iy. A Ak; G Ak; jhf;fkile;J ngwg;gLk; tpisT> 
er;Rj;jd;ikaw;w jputepiy Ijiul;lhfpa H cld; jhf;fkilAk; NghJ kPz;Lk; 
G ngwg;gLfpwJ. A apd; cg;Gf;fs; Rthiyapy; nre;epwj;ij nfhLf;fpd;wd. 
 

(i) A njhlf;fk; H tiuahd $Wfis ,dq;fhz;f. 

A           Li                                                                   E           LiH                                                

B           Be                                                                   F           BeH2                        

C            N                                                                   G           NH3                        

D            O                        (05x4 = 20)                        H           H2O                                                                                                                                                                                                                                         

(ii) A , G ,ilapyhd jhf;fk; kw;Wk; E , H ,ilapyhd jhf;fk; vd;gtw;wpw;fhd 
rkg;gLj;jpa rkd;ghLfis vOJf. 
 

6 Li(s) + 2 NH3(g)    →  2 Li3N(s) + 3 H2(g)   (03)                                  

LiH(s) + H2O(l)        →  LiOH(aq)  + H2(g)   (03)    

(iii) G apid ,dq;fhz;gjw;fhd gupNrhjidiaAk; mtjhdj;ijAk; Fwpg;gpLf. 

ne];yupd; Nrhjidg; nghUSld; Nrhjpj;jy; → fgpy epwk; VjhtJ xd;W  

HCl(g)  cld; Nrhjpj;jy;               → ntz; J}kk;    

(iv) Ijiul;Lf;fs; G,H Mfpatw;wpd; gpd;tUtdtw;wpw;fhd rhHgUkd;fis xg;gpLf. 
 

I. mkpy typik      (02) 

II. gpizg;Gf; Nfhzk;     (02) 

III. nfhjpepiy      (02) 

IV. ,UKidTj; jpUg;Gjpwd;    (02) 

(v) A,B vd;gd jkJ $l;l %yfq;fspypUe;J NtWgLk; ,ay;Gfs; xt;nthd;W 
Fwpg;gpLf. 
 

A   ngUk;ghyhd Nru;itfs; ePupw; fiuahJ / N2 thATld; jhf;fKWk;      

 ,jd;  fhgNdw;wp;d; gpupif rhj;jpak;    (02)   

 B  <upay;Gs;sJ/Viyl;Lf;fs; gq;fPl;Lr; Nru;itfs;/,yj;jpud; FiwghLila    

        Nru;it cUthf;fk; nfhjp ePuhtpAld; jhf;fKwhJ (02)    

   

(b) Pb(NO3)2 , Al2(SO4)3 , KNO2 , MgCl2 , Na2S2O3 , (NH4)2Cr2O7 Mfpatw;wpd; 
ePHf;fiury;fs; P,Q,R,S,T,U (,Nj xOq;fpyd;wp) vdg; ngauplg;gl;l Nghj;jy;fspy; 
cs;sd. mtw;iw ,dq;fhz;gjw;F mit ahTk; Ijhd NaOH , Ijhd HCl 
fiury;fSld; jdpj;jdpNa fyf;Fk; NghJ fpilf;Fk; rpy gad;kpf;f 
mtjhdpg;Gf;fs; fPNo jug;gl;Ls;sd. 

fiury;fs; NaOH fiurYld; 
mtjhdpg;G HCl fiurYld; mtjhdpg;G 

P njspthd fiury; thA ntspNaw;wj;Jld; fyq;fy; 
fiury; ngwg;gl;lJ. (1) 

 

 

 NH3 > 

NH3 H2O > 

H2O NH3 > 

H2O NH3 > 

H2O 

H2O 

H2O 

H2O 

NH3 

NH3 

NH3 

NH3 

(60) 

(04x4=16) 

(03) (03) 
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Q 
ntz; tPo;gbT (2) 
kpif NaOH ,y; fiue;jJ 

ntz; tPo;gbT  

R ntz; tPo;gbT (3) njspthd fiury; 

S 
ntz; tPo;gbT (4) 
kpif NaOH ,y; fiue;jJ 

njspthd fiury; 

T 
thA ntspNaw;wj;Jld; 
kQ;rs; epwf; fiury; 
ngwg;gl;lJ. (5) 

njspthd fiury; 

U njspthd fiury; 
thA ntspNaw;wj;Jld; njspthd 
fiury; (6) 

 
(i) P  njhlf;fk; U tiuahd fiury;fis ,dq;fhz;f. 

 

P:   Na2S2O3                               Q:   Pb(NO3)2                      R:   MgCl2                   

S:   Al2(SO4)3                             T:   (NH4)2Cr2O7                     U:   KNO2                                 

(ii) NkNy (1) - (6) tiuAs;s jhf;fq;fs; xt;nthd;Wf;Fk; rkg;gLj;jpa ,urhadr; 
rkd;ghLfisj; jUf.(thA ntspNaw;wj;ij ↑ MYk; tPo;gbit ↓ MYk; fhl;Lf) 
 

Na2S2O3 + 2 HCl     →    S ↓ + SO2↑ + 2NaCl + H2O                     (03)    

Pb(NO3)2  + 2 NaOH   → Pb(OH)2↓ + 2 NaNO3               (02)    

MgCl2 + 2 NaOH    → Mg(OH)2↓ + 2 NaCl         (02)    

Al2(SO4)3 + 6 NaOH    →  2Al(OH)3↓ + 3 Na2SO4       (03)    

(NH)4Cr2O7 + 4 NaOH  → 2Na2CrO4 + 2 NH3↑ + 3 H2O       (03)    

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

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

rkd;ghLfspy; ↑/↓fhl;lg;glhtpbd; (01) Gs;spia fopf;Ff.   

03.  (a) 0.1 mol Q thA> kpifasT jpz;kk; P vd;gd 1.0 dm
3
 fdtsTila %ba 

tpiwg;ghd FLitapy; ,lg;gl;L 27
0
C ntg;gepiyapy; jhf;fkilar; nra;Ak;NghJ 

gpd;tUk; rkepiy va;jg;gLfpwJ. 
                                                              P(s)   +  Q(g)     R(g)   +  S(g)  

rkepiyj; njhFjpapd; nkhj;j mKf;fk; 4 x 10
5
 Pa vd mwpag;gl;lJ. 

(27
0
C ntg;gepiyapy; RT = 2500 J mol

-1
 ) 

 

(i) rkepiyapy; R(g)  , Q(g) vd;gtw;wpd; gFjpaKf;fq;fisf; fzpf;Ff? 

                                P(s)      +      Q(g)          R(g)     +      S(g)                             nkhj;j %y;   

Muk;g %y;(mol)                    0.1                                      (01)         = (0.1 - x +2x) mol 

gpupif %y;(mol)                    x             = 0.1 +x (02)  

rkepiy %y;;(mol)              (0.1-x)          x               x      (01)      

thAf;fs; ,yl;rpa elj;ij cs;sit vdf; fUjp PV = nRT        (02)   

   n = 
  

  
  = 

                

              = (0.1+x )       (02+01)    

                                     x = 0.06 mol       (01+01)    

XR(g)  =   XS(g)   =   
       

        
    = 

 

 
       (02)  XQ(g) = 1 - 

 

 
  

 

 
  (01)     

 

 

 

(40;) 

(03) or 

(04x6 = 24 )        
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jhw;wdpd; gFjp mKf;f tpjpg;gb (P = PTotal   x  X)      

PR(g) = PS(g) = 
 

 
 x 4 x 10

5 
Pa    (01+01)    =   1.5 x 10

5
 Pa (02+01)    

PQ(g)  = 
 

 
 x 4 x 10

5
 Pa      (01+01)       =   1 x 10

5 
Pa                (02+01)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

 

(ii) Fwpj;j rkepiyj; jhf;fj;jpd;    ,w;Fupa Nfhitia vOJf? 

KP = 
            

     
 (03)                               

(iii) 27
0
C ntg;gepiyapy; Fwpj;j jhf;fj;jpd;    If; fzpf;f 

KP       =      
                   

       
    =    2.25 x 10

5
 Pa         

                          (03+01)                     (02+01) 

(iv)    ,    vd;gtw;Wf;fpilapyhd njhlu;gpidj; jUtjd; %yk; 27
0
C 

ntg;gepiyapy;      ,id mol dm
-3 ,y; fhz;f. 

KP  = KC(RT)
∆n

  (03)                   2.25 x 10
5
 Pa = KC (2500Jmol

-1
)         (02+01)  

∆n = (1+1) - 1 = 1  (01)                          KC = 0.09 mol dm
-3

                       (02+01)  

KP = KC .RT           
 

(v) ,Nj ntg;gepiyapYs;s , ,Nj fdtstpidf; nfhz;l NtnwhU 
FLitnahd;wpy; Fwpj;j fzj;jpy; kpifasT P(s) cld; Q(g) , R(g) , S(g) vd;gtw;wpd; 
%y; msTfs; KiwNa 0.2mol, 3 mol , 2mol Mff; fhzg;gbd;, Fwpj;j fzj;jpy; 
Qc ,idf; fzpj;J jhf;fk; efUk; jpiria vjpu;T $Wf.  
 

QC = 

[    ]  [    ]

[    ]
    =  

                    

                    (02+01)     

       (03)            = 30 mol dm
-3

                       (02+01)     

    QC > KC    (02)      rkepiy gpd;Ndhf;fp efUk;   (02)     

(vi) nghJthf xU rkepiyj; jhf;fj;jpd; fpg;rpd; RahjPd rf;jpkhw;wk; ∆Gr MdJ 
xU Fwpj;j ntg;gepiyapy; 

                        ∆Gr = ∆Gr
𝜃 + RT ln K 

vDk; rkd;ghl;bd; %yk; jug;glyhk;. (,q;F K MdJ mol dm
-3

 ,yhd    ,d; 
gUkd; MFk;.) Nkw;Fwpj;j jhf;fj;jpd; epak fpg;rpd; RahjPd rf;jpkhw;wk; ∆Gr

𝜃 
,idf; fzpf;Ff. ( ln 9 = 2.2  , ln 0.01=  4.6) 
 

rkepiyapy; ∆G = 0    (02)         

     0   =  ∆Gr
𝜃 + 2500 J mol

-1
  x ln 9 x 10

-2
     (02+01)      

     ∆Gr
𝜃 =  -2500 x [2.2 - 4.6] J mol

-1
                        

     ∆Gr
𝜃 = + 6 kJ mol

-1
           (02+01)        

1. fPo;tUk; ml;ltizapy; ,urhadf; $Wfspd; epak Njhd;wy; ntg;gTs;Siwkhw;wg; 
ngWkhdq;fs; 25

0
C ,y; jug;gl;Ls;sd. 

 

 P(s) Q(g) R(g) S(g) 

∆Hf
𝜃 (kJ mol

-1
) 

(kJ mol
-1

) 

0 -263 -107.2 -120 
 

(i) Nkw;Fwpj;j jhf;fj;jpd; epak ntg;gTs;Siw khw;wj;jpidf; fzpf;Ff. 
 

∆H𝜃 =  ∆H𝜃 tpisTfs; -  ∆H𝜃 jhf;fpfs;     (02)      

               = -107.5 kJ mol
-1

 + (-120 kJ mol
-1

) - (-263 kJ mol
-1

 )  (02+01)   

         ∆H  = + 35.8 kJ mol
-1         (02+01)       

 

(65) 
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(ii) gFjp (a)(vi) ,y; jug;gl;l rkd;ghl;Lld; NkNy (b)(i) ,y; fzpf;fg;gl;l 
ntg;gTs;Siw khw;wj;jpd; FwpahdJ xj;jpirfpwJ vdf;fhl;Lf. 
rkepiyapy; ∆G = 0  , ∆G𝜃 >0        (01)      

∆G 𝜃 = -RT ln K , (-RT lnK) = khwpyp         (01)      

ntg;gepiy $l (-RT) FiwAk;.     (01)     

vdNt K $Lk;       (01)     

vdNt mfntg;gj; jhf;fk; / (+) Fwpj; jhf;fk; (01)     

 

(iii) gFjp (a)(vi) ,y; ePu; fzpg;gpl;l ∆G𝜃
r ,d; ngWkhdj;ijg; gad;gLj;jp Fwpj;j 

jhf;fj;jpd; epak ve;jpug;gp khw;wj;jpidf; fzpg;gpLf. 
 

∆G𝜃
r = ∆H𝜃- T . ∆S𝜃       (02)         

    6 kJ mol
-1

  = 35.8 kJ mol
-1

  - 298 K x ∆S𝜃         (02+01)     

     ∆S  = + 100 J mol
-1

 K
-1

   (02+01)         

(iv) NkYs;s rkepiyj; jhf;fj;jpd; ntg;gepiy mjpfupf;fg;gLk; NghJ jhf;fr; 
rhj;jpaj; jd;ik, tpisTfspd; nrwpT vd;gtw;Wf;F ahJ epfOk; vd;gij 
ntg;g ,urhad fzpaq;fspd; mbg;gilapy;; vjpHT$Wf. 
 ∆H  > 0   (01)        * ntg;gepiy $l rkepiy Kd;Ndhf;fp efUk;        (01)  

tpistpd; nrwpT $Lk;   (01) *  ∆S >0    (01) *ntg;gepiy  $l  T.∆S $Ltjhy; 

∆G NkYk; kiwahFk;.     (01)   .*  .rhj;jpaj; jd;ik $Lk;.    (01)      

(v) 27 
0
C , 427 

0
C Mfpa ntg;gepiyfspy; Nkw;Fwpj;j jhf;fj;jpd; epak fpg;rpd; 

RahjPdrf;jp khw;wj;jpw;Fk; jhf;fmsTf;Fk; ,ilapyhd khwiy xNu tiugpy; 
gUk;gbahf tiuf. 
 

*RahjPdkhd xU tiuG (02) 

* xg;gpl;L tiuAk; kw;iwa tiuG(02) 

*jpUk;gw; Gs;sp xg;gPL (02)  

*Muk;g - ,Wjp NtWghL 

 27  C ,y; mjpfk;    (01) 

*27  C jpUk;gy; miuthrpia tpl  
 rpwpJ            (01) 

 

04. (a)  C5H13N vd;Dk; %yf;$w;Wr; #j;jpuj;ijf; nfhz;l A,B,C,D Mfpad NaNO2/dil HCl 

cld; jhf;fkile;J N2 %yf;$iw cUthf;Fk;. ,it xd;Wf;nfhd;W  
fl;likg;Gr; rkgFjpaq;fshFk; ,tw;wpy; A , B , C Mfpad khj;jpuk; xspapaw; 
njhopw;ghl;ilf; fhl;Lk;. A,B,C,D Mfpad NaNO2/dil HCl cld; jhf;fkile;J 
cUthFk; tpisTfs; KiwNa E, F, G, H MFk;. ,jpy; E, H Mfpadtw;iw    
cyu; ZnCl2/con HCl cld; Nru;f;Fk; NghJ H MdJ kpftpiuthf fyq;fy;  
jd;ikiaf; nfhLf;Fk; mNjNtis E MdJ miwntg;gepiyapy; fyq;fiyj; 
jutpy;iy. F,G vd;gtw;iw con H2SO4 cld; Nru;j;J ntg;gNkw;wp ePufw;wpa NghJ 
cUthfpa tpisTfs; KiwNa X, Y MFk;. ,jpy; X kl;Lk; <u;ntspka 
rkgFjpaj;ij cUthf;fpaJ.  
 

(i) A,B,C,D,E,H,X,Y Mfpatw;wpd; fl;likg;Gf;fis ngl;bfspy; tiuf. 

 

 

 

 

 

 

 

 

(kJ mol
-1

) G𝜃 
G𝜃 

jhf;fp tpisT 
jhf;f msT 

(35) 

 

A 

 

B 

 

C 

27  C̊ 

427  C̊ 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) X ,d; <u;ntspka rkgFjpaq;fspd; fl;likg;Gfis tiuf.  
 
 
 
 
 

                                                                                                                                        (04 ×2 = 08) 

(iii) E,G,H Mfpatw;wpd; nrwpe;j H2SO4 cldhd ePufw;wy; ,yFj;jd;ik mjpfupf;Fk; 
tupirapy; mtw;iw xOq;FgLj;jp mjw;fhd fhuzj;ijAk; jUf.  

 

E < G < H     (03)          

* fhNgh fw;wadpd; cWjp Kjy; < top < Gil    (02)     

* fhNgh fw;wadpd; cWjp mjpfupf;f        

  ePufw;wy; ,yF jd;ik mjpfupf;Fk;.           (02)     

(i) L,M,N,O Mfpa NrHitfspd; fl;likg;Gf;fis tiutjd; %yk; P,Q Mfpa 
Nrhjidg; nghUl;fs; / Cf;fpfis jUtjd; %yKk; gpd;tUk; 
jhf;fj;njhlupfisg; G+uzg;gLj;Jf.  
 

1.   

 

 

 

 

2.   

 

 

 

 

 

 

 

 
D 

 

E 
 

H 

  

X Y 
       (05 ×8 = 40) 

NH2 

(55)  

CH=CH2 

Br2/CCl4 

jhf;fk; 1 
L P 

jhf;fk; 2 

C≡C−H 

HgSO4/ 

Dil.H2SO4 
M 

CH3 – CH − CH3 

OH Al2O3/∆ 

 
N 

Q 

 
CH3 – CH – CH2 

OH OH 

O 
PCl5 

jhf;fk; 3 

 

N 

 

Q 
 

O 

 
L 

 

P 

 

M 

OR 

OR 

   (05 ×6 = 30) 

(b) 
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,e;epuypy; 
vjidAk; 
vOJjy; 
MfhJ. 

(ii) jhf;fk; 2 > jhf;fk; 3 Mfpatw;wpd; jhf;fg;nghwpKiw tiffis gpd;tUk; 
gl;baypypUe;J njupT nra;J vOJf.  
 

fUehl;lg;gpujpaPL>,yj;jpud;ehl;lf;$l;ly;> fUehl;lf;;$l;ly;>ePf;fy; 
 

 jhf;fk; 2 :  ePf;fy;  (02)       

 jhf;fk; 3 : fU ehl;l gpujpaPL (02)       

 

(iii) jhf;fk; 1 ,w;fhd nghwpKiwia G+uzkhf vOJf.  

 

 

 
 

 

 

 

 

 

 

 

 

 

         

(45;) 

Br ..
  

CH=CH2 

   Br+  

CH=CH2 

  Br      Br 

CH - CH2 

Br    Br 

4 mk;Gf;Fwp mirT 02 x 4 = 08 

,ilepiy = 03 

vd ,Ug;gpd; 01 Gs;sp 
toq;Ff 

 
+CH - CH2Br 

 - 
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5.  

(i) PV = nRT                                       (03) 

         
                        

                     
           (02) 

                                                    (02 + 01) 

(ii)        
                      

                     
         (02) 

                                                    (01 + 01) 

              OR 

    [V][T]             n α P 

                 0.9 mol α 2.7 x 105 Pa --------------(1)      (01) 

                             α 9 x 104 Pa ----------------(2)           (01) 

                          
     

   
     

     

       
 

 

 
 

                                                        (01 + 01) 

(iii) ,uNthw;wpd; tpjpg;gb, 

               P(g) .                        (02) 

                        (02 + 01) 

               Q(g) .                       (02) 

                                (02 + 01) 

(iv) jhw;wdpd; gFjpaKf;f tpjpg;gb, 

                                            (02) 

                                                        ------(3)    (02) 

Mdhy; 

                                     vd;f  (01) 

(3) →                        (02) 

       

             
 ⁄  

P(l) ,d; %y; gpd;dk;   
 ⁄           (02) 

(v)                   

                 
 

 
              (02) 

                                     (02 + 01) 

                                     (02 + 01) 

                    (02 + 01) 

(vi)       KP = 
     

     
       

              (03) 

           
        

                        
    (02 + 01) 

                                                     (02 + 01) 

     (Range :-                      )  

(vii)                    ------------(4)   [V] , [T]         (01) 

                     ------------(5)                       (01) 

   

   
      

  

   
  = 

          

          
 

          nQ(g)  = 0.4 mol      (01+01) 

(a) 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


- 12 - 

 
    

AL/2021/02/T-I,II 
   

   
       

  

  
  

 

 
 

          nP(g)  =  
 

 
 x 0.4 mol 

                  = 0.2 mol         (01 + 01) 

jputepiyapypUe;J Mtp epiyf;Fr;nrd;w Muk;g P(g) , Q(g) ,d; %y; vz;zpf;if p,q vd;f 

                                            2P(g)     +       Q(g)        ⇌      R(g) 

        Muk;g %y;           p                   q                       ---- 

       rkepiy %y;    p - 0.6mol    q - 0.3mol          0.3 mol       (02) 

        np(g)   =    p - 0.6 mol = 0.2 mol                                   nQ(g)   =    q - 0.3 mol  = 0.4 mol 

             p = 0.8 mol    (01+ 01)                                           q = 0.7 mol           (01 + 01) 

    fiurypYs;s nQ(l) = 0.8 mol - 0.7 mol 

                                      = 0.1 mol    (02 + 01) 

 nP(l)  :  nQ(l)   = 3 :  1             (01) 

              nP(l)  =  0.3 mol        (02 + 01)  

                 n  = nP(l) + nP(g)      (02)  

                  p =  n - 0.3 mol = 0.8 mol 

                   n = 1.1 mol            (02 + 01) 

(i) KD  =  
[ ]   

[ ] 
         (03) 

 KD = 
(

   

      )

(
   

       )
       (02) 

KD  =  4               (02) 

(ii) KD = 
(

   

      )

(
    

     )
          (02 + 01) 

  V = 440 cm3      (01 + 01) 

Nkyjpf A apd; fdtsT  = (440 - 220 ) cm
3 

                                              = 220 cm
3
            (01 + 01) 

(iii)   KD =   
       

     
       S(x) = fiujpwd;  (02) 

    4 =   
         

     
 

           S(x)A =   
         

 
          (02) 

S(x)A =   7 mg dm
-3  

      (02 + 01) 

(iv)  

1.         KD = 
    

      

  
            

      

  (02+ 01) 

                             4 =   
 

       
 

       -4x + 0.1 = x 

                    x = 0.02mol           (01 + 01) 

 

0.025 - x 

X H2O 

A 

100cm3 

100cm3 

(b) 

75 
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 L  =   [X]H2O  =   
       

         =   0.2mol dm
-3           

(02 + 01) 

vQ;rpAs;s   
nX = 0.025 mol – 0.2 mol dm

-3  
  

    
   

            (01 + 01) 

                        = 0.02 mol                          (01 + 01) 

,t;thNw ,uz;lhk; nrad;Kiwf;F 

               4 = 
 

       

-4y + 0.08 = y 

              y = 0.016 mol   (01 + 01) 

M = 
         

        

    = 0.16 mol dm
-3                   

(02 + 01) 

vQ;rpa nX = 0.02 mol – 0.016 mol x 
 

 
  = 0.016 mol 

            4 =
 

       
 

           z = 0.0128 mol       (01 + 01) 

N = 
          

        

    = 0.128 mol dm
-3            

(02 + 01)
 

2. jhf;ftPjk; =  k[X(aq)]
x
 [Y(aq)]

y          
(02) 

k – jhf;ftPj khwpyp 

x – X rhu;ghd jhf;ftupir 

y – Y rhu;ghd jhf;f tupir  (3 ×01) 

3.        4 x 10
-5

 mol dm
-3 

s
-1

 = k x (0.2 mol dm
-3

)
x
 x (0.2 mol dm

-3
)
y   

 ----------(1)  (02+01) 

  3.2 x 10
-5

 mol dm
-3

 s
-1

 = k x (0.16 mol dm
-3

)
x
 x (0.2 mol dm

-3
)

y
 --------(2)  (02+01) 

   

   
    0.8 = *

    

   
+
 

 

               
 

 
 = *

 

 
+
 

 

                x = 1      (02) 

J = k (0.128 mol dm
-3

)(0.2 mol dm
-3

)
y
  -----------(3)         (02) 

 

   

   
       

 

        
  

          
 = 

      

    
 

J  =  
 

 
 x 3.2x10

-5
 moldm

-3
s

-1           
 

   = 2.56x10
-5

 mol dm
-3

s
-1           

(02 + 01) 

4. 3.2x10
-4

 moldm
-3

s
-1

 = k (0.4 moldm
-3

) (0.4 mol dm
-3

)
y
 -------------(4)    (02) 

 
   

   
        8 = 2 (2)

y
 

               2
y
 = 4 

                 y = 2     (02) 

5. 4 x 10
-5 

mol dm
-3 

s
-1 

= k x (0.2 mol dm
-3

)
1
 x (0.2 mol dm

-3
)

2
    (02 + 01) 

                                        k = 5×10
-3

 mol
-2

dm
6
s

-1
   (02 + 01) 

6.  

 
 

 

 

jhf;ftPjk; (moldm-3s-1)    (01 ) 

nrad;Kiw ,y (01) 

tiugpd; tbtj;jpw;F (02) Gs;sp 

75 
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6. (a) 

(i) td;dkpyj;jpd; madhf;fj;Jld; xg;gpLk; NghJ nkd;dkpy madhf;fk; Gwf;fzpf;fj;jf;fJ 

                                                                                                                          (01) 

     HSO3CH2CH2COOH (aq)  +  H2O(l)    ⇌    H3O
+

(aq) + 
-
SO3 CH2CH2COOH(aq)                           (02) 

[H3O
+

(aq)]  =  [HSO3CH2CH2COOH(aq)]  ,d; Muk;g nrwpT  (01) 

             = 0.8 moldm
-3

              (02+01) 

          pH = -log [H3O
+

(aq)]   (01) 

                = - log 0.8 

               = 1 - 3 log 2 

               = 1 - 3x 0.3  

       = 0.1              (02) 

(ii) pH tPr;rk;  1- 2 cila fhl;bia gad;gLj;Jtjhy; td;dkpyk; kl;Lk; epakpf;fg;gLk;(02) 

HSO3CH2CH2COOH(aq)   + NaOH(aq)    Na+  -SO3 CH2CH2COOH(aq)  + H2O(l)               (02) 

                                n = CV         (01) 

n HSO3CH2CH2COOH(aq)  = 0.8 mol dm
-3 

 x 20 x 10
-3

 dm
3
 = 16 x 10

-3 
mol     (02) 

n HSO3CH2CH2COOH  : n NaOH  = 1 : 1                            (01) 

n NaOH = 16 x 10
-3

 mol  =  0.8 mol dm
-3

 x VNaOH       (01) 

Njitg;gLk;   V NaOH    =  2 x 10 
-2 

 dm
3
 = 20 cm

3            
(02 + 01) 

(iii) [
-
SO3CH2CH2COOH(aq)]  = 

 

 
  = 

          

            = 0.4 mol dm
-3     

(02 +01) 

                                                                 -
SO3CH2CH2COOH (aq)  +  H2O(l)    ⇌    H3O

+
(aq) + 

-
SO3 CH2CH2COO

-
(aq)           (02) 

           Muk;g nrwpT  0.4 mol dm
-3

                                    (01) 

          rkepiyr; nrwpT 0.4 mol dm
-3

 - x                                 x                       x                         (01) 

Ka  = 
[   

 
    ][               

    ]

[   
                ]

     (02) 

4 x 10
-5 

 mol dm
-3  

=  
   

                
    (01) 

0.4 mol dm
-3

 - x   0.4 mol dm
-3

 

     Vnddpy;     nkd;dkpy madhf;f msT Gwf;fzpf;fj;jf;fJ (01) 

4 x 10
-5

 mol dm
-3

  =  
  

             

                       x = 4 x 10
-3

 mol dm
-3 

          [H3O
+

(aq)] = 4 x 10
-3

 mol dm
-3                   

(01 +01) 

pH  = - log (4 x 10
-3

)    (01) 

       = 3 - 2 log (2) 

pH = 3 - 2x0.3 

    = 2.4                (02) 

(iv) 1.jw;NghJ Nru;f;fg;gl;l VNaOH = 
 

 
 x 20 cm

3
 = 10 cm

3      
 (01) 

              nNaOH(aq) = 0.8 mol dm 
-3 

 x 10
-2

 dm
3
  = 8 x 10

-3
 mol              (01 +01) 

          -
SO3CH2CH2COOH(aq)   +    NaOH(aq)    ⇌   -SO3 CH2CH2COO

-
Na

+
 (aq)  + H2O(l)    (02) 

  Muk;g %y;    16 x 10-3 mol      8 x 10-3 mol                           (01) 

  jhf;fpa%y;           8 x 10-3 mol      8 x 10-3 mol 

    rkepiy %y;    8 x 10-3 mol       -----                     8 x 10-3 mol           (01) 
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fiurypy;  n 
-
SO3CH2CH2COOH(aq)  = n

 -
SO3CH2CH2COO

-
(aq)        (01) 

  MfNt [ 
-
SO3CH2CH2COOH(aq)]   =   [ 

-
SO3CH2CH2COO

-
(aq)]      (01) 

 Ka  = 
[   

 
    ][-              

    ]

[-                 ]
 

                     Ka   =  [H3O
+

(aq)]               (01) 

[H3O
+

(aq)] = 4 x 10
-5 

 mol dm
-3   

(01)
 

          pH  = - log 4 x 10
-5

 

                = 5 - log 4 

               = 5 - 2 log 2 

               = 5 - 2 x 0.3 

               = 4.4             (02) 

2.tpisTf; fiury; jhq;fw; njhopw;ghl;ilf; fhl;Lk;.   (01) 

1.rpwpjsT td;dkpyk; H3O
+

(aq) Nru;f;f. 
            -

SO3CH2CH2COO
-
 (aq)  +  H3O

+
(aq)     →    

-
SO3 CH2CH2COOH(aq) + H2O(l)            (01) 

 

   vdNt fiurypy;   [H3O
+

(aq)] ,d; nrwptpy; Fwpg;gplf; $basT khw;wk; 

   ,y;iy vdNt pH ,y; Fwpg;gplj;jf;f mstpy; khw;wkpy;iy.      (01) 

 

    2. rpwpjsT td;fhuk; OH
-
(aq)  Nru;f;f. 

         H3O
+

(aq) + OH
-
(aq)          →    2 H2O(l)     (01) 

   fiurypy; cs;s [H3O
+

(aq)] ,dhy; [OH
-
(aq)] eLepiyahf;fg;gLk;.  (01) 

   vdNt OH
-
(aq) ,d; nrwpT Fwpg;gplf; $basT khwtpy;iy vdNt pH ,y; Fwpg;gplj;jf;f    

   mstpy; khw;wkpy;iy.      . (01)                                       

(v)  pH tPr;rk; 8 - 10 cila fhl;b gad;gLj;jg;gLtjhy; td;dkpyg;gFjp (-SO3H) MdJ NaOH 

cld; jhf;FtJld; nkd;dkpyg; gFjp (-COOH) ck; NaOH cld; jhf;fkilAk;.,q;F 

td;dkpyg; gFjp , nkd;dkpy gFjpfspd; nrwpTfs; rkk;. vdNt ,U klq;F fdtsT NaOH 

Njitg;gLk;.                       (01) 

VNaOH = 40 cm3          (01 + 01) 

 

(vi) epakpg;gpd; gpd; fiurypy; -SO3CH2CH2COO
- fhzg;gLtjhy; ,t; mad; ePu;g;gFg;gilAk;. 

[  
-
SO3CH2CH2COO

-
(aq)] =

          

            = 
   

 
 mol dm

-3                               
(02+01)

 

-
SO3CH2CH2COO

-
 (aq)  +  H2O(l)     ⇌    

-
SO3 CH2CH2COOH(aq) + OH

-
(aq)         (02) 

                                     Kb   =  
[   

    ][                   ]

[               
    ]

 (02) 

                        Ka . Kb   = Kw                                                                                        (01) 

4 x 10
-5

 mol dm
-3

 x Kb = 10
-14 

mol
2
 dm

-6
 

                                  Kb = 
 

 
 x 10

-9
 mol dm

-3   
(01 + 01) 

     fiurypy; [OH
-
(aq)]  = [

-
SO3 CH2CH2COOH(aq)]            (01) 

nkd;dkpy vjpuadpd; ePu;g;gFg;G Gwf;fzpf;fj;jf;fJ vd;gjhy;  

       [
-
SO3 CH2CH2COO

-
(aq)] = 

   

 
 mol dm

-3 

MfNt 

                             Kb  =     
[   

    ]
 

[               
    ]

 

 

 
 x 10

-9
 mol dm

-3  
 =   

[   
    ]

 

   

 
                               (01+01) 
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                                            [OH
-
(aq]  =  √

 

 
 x 10

-5
 mol dm

-3
            (01 + 01) 

                                           pOH = - log[OH
-
(aq)]  =  - log(√

 

 
 x 10

-5
) 

      = 5 - 
 

 
 log (  ⁄              (01) 

= 5 -   
 

 
{ log (  - log(3) } 

= 5 -   
 

 
{ 0.30 - 0.48 } 

= 5.09 

25  C apy; pH+pOH = 14              (01) 

    pH = 14 – 5.09  = 8.91             (03) 

 

     (b) 

(i)                                 AB2(s)          ⇌        A2+(aq)      +          2 B-(aq)             (04) 

        rkepiy nrwpT            0.001mol dm
-3     

0.002mol dm
-3        

(02) 

 

KSP   =   [A
2+

(aq)][B
-
(aq)] 

2                                                                                     
(03) 

        =   (0.001 mol dm
-3

)(0.002 mol dm
-3

) 
2                                  

(02 + 01)
 

KSP
    

 =  4 x 10
-9

 mol
3
 dm

-9
              (02+ 01) 

 

(ii)        pH   =    - log [H3O
+

(aq)]            (03) 

         2.7  =   - log [H3O
+

(aq)]           (02) 

[H3O
+

(aq)] = 2 x 10
-3

 mol dm
-3                  

(02+01) 

                    HB(aq)     +     H2O(l)      ⇌         H3O
+

(aq)      +         B
-
(aq)                       (04) 

         rkepiy nrwpT   0.2 mol dm
-3

                         2x10
-3

mol dm
-3

  2x10
-3

mol dm
-3

  (02) 

Ka =   
*   

 
    +[ 

 
    ]

[      ]
        (03) 

      =  
                             

                   (02+01) 

Ka  = 2 x 10
-5

 mol dm
-3                           

(02+01) 

 

(iii)                           AB2(s)      ⇌      A2+(aq)  +   2 B-(aq)    ------------(1)        KSP
    

 =  4 x 10
-9

 mol
3
 dm

-9
 

                   H2O(l) + HB(aq)   ⇌    H3O
+

(aq)  +   B
-
(aq)  -------------(2)       Ka    =   2 x 10

-5
 mol dm

-3
 

 (1) - (2) x 2                                                                    (03)          

       AB2(s)  +  2 H3O
+

(aq)        ⇌  2 HB(aq) +   A2+
(aq)  +   H2O(l) 

               KC  =  
   

    
   =  

               

                 
       (02+01) 

             KC  = 10 mol dm
-3

        (02+01) 

        (i) pH  = - log[H3O
+

(aq)] 

             2.6 = - log[H3O
+

(aq)]      (02) 

 [H3O
+
(aq)] = 10 

0.4
 x 10

-3
 = 2.5 x 10

-3
 mol dm

-3
     (02+01) 

 

 
 

80 
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(iv)                                  AB2(s)      +    2H3O
+

(aq)
 
               A2+

(aq)    +  2 H2O(l)   +   2 HB(aq)      (01) 

rkepiyr;     2.5 x 10
-3

 mol dm
-3         

                                          x                                    2x    (02) 

nrwpT 

                                  KC =   
[   

    ][      ]
 

[   
 
    ]

    (03) 

                10 mol dm
-3   

  =  
       

                   
   (02+01) 

AB2(s) ,d; fiujpwd;  =  x = 2.5 x 10
-2

 mol dm
-3  

(02+01)
 

 

(v)                                      KSP = [A
2+

(aq)][B
-
(aq)]

2
 

4 x 10
-9

 mol
3
 dm

-9
 = 2.5 x 10

-2
 mol dm

-3
 x [B

-
(aq)]

2    
(02+01) 

                                  [B
-
(aq)]

 
   =  4 x 10

-4
 mol dm

-3     
(02+01) 

 

 

        

7.  

(a) (i)mNdhl;  - A   (01) 
 fNjhl;   - B   (01) 
 
mNdhl;Lj;jhf;fk; 
 
         2OH

-
(aq) + H2 (g)    2H2O(l) + 2e    (03) 

     
fNjhl;Lj;jhf;fk; 
 

       2H2O(l)  + O2(g) +4e      4OH
-
(aq)   (03) 

             (ii) epfuj;jhf;fk; 

            2H2(g) + O2(g)    2H2O(l)   (03) 

            (iii)   H𝜃 
= ∑    

  tpisTfs; - ∑    
  jhf;fpfs;   (02) 

                          = (-286 kJmol
-1

)  2 – 0    (02 + 01) 

                          = -572 kJmol
-1    

 (02 + 01) 

             (iv)     = ∑    
  tpisTfs; - ∑    

  jhf;fpfs;    (02) 

                          = (70 Jmol
-1

K
-1

   2) – (2   +143 Jmol
-1

K
-1 

+ 219 Jmol
-1

K
-1

) (02+01) 

                          = -365 Jmol
-1

K
-1 

   (02+01) 

            (v)   G𝜃 
=     - T.        (03) 

                          = -572 kJmol
-1

 – [298K   (-365   10
-3

 kJmol
-1

K
-1

)]  (02 + 01) 

                          = -463.23 kJmol
-1

K
-1     

 (02 + 01) 

                         [(-462 kJmol
-1

K
-1

) to (-464 kJmol
-1

K
-1

)] 

                    gupkhw;wg;gLk;  ,yj;jpud;fspd; vz;zpf;if (n) =  4  (02) 

                         
  = 

     

  
 = 

                       

                   (02 + 01) 

                                         = 1.2V    (02 + 01) 

70 
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             (vi)  1. n = 
 

 
   (02) , Q = It   (01)      (or)         =  

  

 
 (03)     

                          n = 
  

  
 = 

               

                 (02 +01) 

                                     = 0.24 mol  (02 + 01) 

                             :      = 2:1   (01) 

                              = 
 

 
                    (01+01)   

                         W=n M                                     (02) 

                         H2O(l) ,d; %yu; jpzpT = (1 2+16 1) gmol
-1 

                              = 18 gmol-1  (01) 

               = 0.12 mol   18 gmol
-1  

 (02+01) 

                                 = 2.16 g     (02+01) 

                     2.myF Neuj;jpy; jhf;fj;;jpy; gq;FngWk; ,yj;jpud; mol 

                    ne  =   
      

                  (01+01) 

                      =  2 10
-4

 mol s
-1

   (02+01) 

                ne :        =2:1   (01)     

                                     H2(g) Efuy; tPjk;  = 
 

 
     -4

 mol s
-1

  (01) 

                                                                    = 1 10
-4

 mol s
-1

    (02+01) 

b) 

(i) fw;wad; :   Cr
3+

          (06)       

md;dad; : NO3
-
         (06)       

(ii) 1s
2
2s

2
2p

6
3s

2
3p

6
3d

3
       (04) 

(iii) B- [ CrCl2(H2O)4](NO3)
 

 

C- NH3  

D- Cr(OH)3 

E- Na2CrO4 / CrO4
2-

 

Y- H2O2    (       ) 

(iv) hexaaquachromium(iii) nitrate(v)    (04)    or    hexaaquachromium(iii) ion vdpy; (02)      

(v)  [Cr(en)3]
3+

   ,  [Cr(ox)3]
3-

 ,  [Cr(gly)3]      (03×3 = 09)  

              (vi)   2Cr
3+

 +10 OH
-
 + 3H2O2                        2CrO4

2-
 + 8H2O         (05) 

(vii) 8 Al + 3 NO3
-
 + 5 OH

-
 + 2H2O                      8AlO2

-
 + 3NH3  

                                                                      OR (05) 

                        Cr(NO3)3 +5 NaOH + 8 Al + 2H2O                     5 NaAlO2 + 3 NH3 +  Cr(AlO2)3                

(viii) I. nrk;kQ;rs; fiury; ngwg;gLk;. 

                2 CrO4
2-

 + 2H
+
                        Cr2O7

2-
  + H2O    

                        II. gr;irf; fiury; ngwg;gLk; 

                3 SO2 + Cr2O7
2- 

+ 2H
+
                         3 SO4

2-
 +  2 Cr

3+
 +  H2O     (04 4= 16) 

75 
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( 03x8=24 ) 

( 04x7=28 ) 

( 03x9=27 ) 

( 04x7=28 ) 

8.   (a) gbfs;           NrHitfs; 

 1.H2O2 / HBr     A.   CH3CH2CH2Br 

2.NaOH    B.   CH3CH2CH2OH 

3.dry  CH3-O-CH3 / Mg   C.   CH3CH2CH2MgBr 

4.HBr   

5.C2H5OH / KCN   

6.dil. H2SO4    

7. con H2SO4 

8. dil. H2SO4 

 

(b) (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii)  B.  CH3CH2CH2Br  or CH3CH2CH2Cl  P.   PCl5   or  PBr3  orPCl3   or  con HCl  or con HBr 

 C.  CH3CH2CH2C  CH    Q.   H-C  C
-
 Na

+
   or  H-C  C−MgCl 

        R.    NaBH4
 

  

       

 

 

 (iii)   P.   CH3MgCl / CH3MgBr 

          Q.   dil. H2SO4   Or   H
+ 

/ H2O 

 

 

 

 

 

 

 

 

D.   CH3CHCH3   

Br 
F.   CH3CHCOOH   

CH3 

E.   CH3CHCH3   

CN 

D.   CH3CH2CH2C-CH3 

O 
E.   CH3CH2CH2C-CH3 

OH 

O 

  CH3-C-CH3 

  CH3              MgBr   
CH3 

      CH3- C  - CH3   

OMgBr 
.. 

H     O
+
 -H2 

CH3 

CH3- C  - CH3   

OH 
(03) 

(03) 

(03) 

(03) 

(03) 

(04) 

(04) 

CCH3 O 

O 

Cl 

= CCH3 

Cl 

CH2CH3 

MgCl 

CH2CH3 

D 

CH3COCl / 

Anhydrous AlCl3 

  

Fe / Cl2 

  

Zn / Hg / con HCl 

  

Mg / dry Ether 

  

D2O 

  

CH2CH3 

52 

78 
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G.   CH3CH - C  - CH2CH2CH3   

CH2CH2CH3 
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c) (i) ,yj;jpud; gw;whf;FiwAila fhgd; mZTf;F jdpr;Nrhb ,yj;jpuiud toq;fp   
  gpizg;ig Vw;gLj;Jk; %y ,ay;Gs;s ,yj;jpud; nrwpT $ba NrHit MFk;.  

   

 

(ii) H2O  < NH3 < C6H5O
-
 < R-O

-
  

(iii) 1.gupT fhuzkhf N ,d; jdpr;Nrhb ,yj;jpud;fs; fhgidy; fhgd; mZtpd; C=O  
,d; π ,yj;jpud;fs; cld; Xuplg;ghlw;W fhzg;gLk;. 

        (gupTf; fl;likg;Gf;fis tiue;jpUg;gpDk; Gs;sp toq;Ff.) 
2.vdNt N ,d; jdpr;Nrhb ,yj;jpud;fs; ntsp toq;fg;gLk; Mw;wy; FiwT 
3.vdpDk; CH3CH2NH2 ,y; CH3CH2- $l;lk; gpizg;gpd; topNa ,yj;jpuidj; 
js;Stjhy;  
4.N mZtpy; kiwNaw;wk; mjpfupf;Fk;  
5..MfNt ,yj;jpud; ntsp toq;Fk; Mw;wy; $Lk;. 

 
         

9. (a)     

(i)  

A   -    Co (NfhNghy;w;W)      H    -    [Co(NH3)6]
3+

                  

B    -    Mn (kq;fdPR)                                           I     -    [CoCl4]
2- 

C   -    [Co(H2O)6]
2+                                                                                  

 J    -    MnO2 

D   -    [Mn(H2O)6]
2+                                                                                 

K    -    Cl2 

E   -    H2                                                                                                               L    -    Co(OH)2                                         
      

 

F   -    Mn(OH)2                                                M     -   [MnCl4]
2-

 

G  -     [Co(NH3)6]
2+

                    

                                                                                            ( 13 x 04 = 52 ) 

(ii)   A -  1s
2
2s

2
2p

6
3s

2
3p

6
3d

7
4s

2
        ( Co )                (04) 

  B  -  1s
2
2s

2
2p

6
3s

2
3p

6
3d

5
4s

2
       ( Mn )                (04) 

 

(iii)   jd; xl;rpNaw;wk; (auto - oxidation)                     (03) 

 

      2H2O + 4[Co(NH3)6]
2+  

+ O2       →       4[Co(NH3)6]
3+  

+ 4OH 
-
              (05) 

 

(iv)  fpUkp ePf;fp   (02) 

        

         (b)  

(i) W (K2Cr2O7 fiury;)    =   1 g cm
-3

 x 64 cm
3
 

                                                            
=   64 g       (02) 

 

64 cm
3
 K2Cr2O7  ,y; cs;s  

            W (K2Cr2O7)      =  64 g x 
    

   
         (01+01) 

 

 n  (K2Cr2O7)   =  
      

    

   
   

                   (01+01) 

                        =   
   

    
  mol                (02+01) 

                       

 

  M (K2Cr2O7)    =   (39x2 + 52x2 + 16x7) g mol
-1  

                                          
=    294 g mol

-1  
             (01+01) 

 

(02) 

(02) 

70 

20 

(02) 

(02) 

(04) 

(02) 
(02) 

(02) 
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   [K2Cr2O7]   =    
           

          
             (01+01) 

                      =     0.05 mol dm
-3     

        (02+01) 

(ii)   (I)      2 ( Cr2O7
2-

  + 14 H
+
 + 6e    →        2 Cr

3+
 + 7 H2O ) (02) 

            3 (C2H5OH + H2O      →        CH3COOH + 4e + 4H
+ 

) (02) 

        3C2H5OH + 2 Cr2O7
2-

  + 16 H
+
   →     3 CH3COOH + 4 Cr

3+
 + 11 H2O         (03) 

 

   (II)        Cr2O7
2-

  + 14 H
+
 + 6e    →      2 Cr

3+
 + 7 H2O 

                 6 ( Fe
2+

     →       Fe
3+

  + e  )    (02) 

                 6Fe
2+

  + Cr2O7
2-

  + 14 H
+
    →     6 Fe

3+
 + 2 Cr

3+
 +  7H2O                  (03) 

 

(iii)    n (FeSO4)  =  24 x 10
-3 

dm
3
 x 0.2 mol dm

-3
     (01+01) 

                     =  4.8 x 10
-3

 mol     (02+01) 

 

              n (Fe
2+

)  :  n ( Cr2O7
2-

)    =  6  :  1   (01) 

 

vQ;rpa  n ( Cr2O7
2-

)    =  
 

 
 x 4.8 x 10

-3
 mol  (02) 

          = 8 x 10
-4

 mol   (01+01) 

 

Nru;j;j  n ( Cr2O7
2-

)    =  3.2 x 10
-3

 mol 

C2H5OH cld; jhf;fpa n (Cr2O7
2-

)    = (3.2 x 10
-3

 mol) - (8 x 10
-4

 mol)            (02) 

                                                               = 2.4 x 10
-3

 mol                                       (01+01) 

   

    n (C2H5OH )    :    n ( Cr2O7
2-

)    =     3  :  2  (01) 

    n (C2H5OH )     =  
 

 
 x 2.4 x 10

-3
 mol   (02) 

                              = 3.6 x 10
-3

 mol   (01+01) 

 M (C2H5OH)  =  (12x2 + 6x1 +16) g mol
-1

 

                          =  46 g mol
-1

                                  (01+01) 

 

W(C2H5OH)   =  3.6 x 10
-3

 mol x 46 g mol
-1

      (01+01) 

                       = 1656 x 10
-4

 g 

                       = 0.1656 g                                    (02+01) 

 

                      1.C2H5OH  ,d; mikg;G (ppm ,y;)   =    
        

     
                  (01+01) 

                                                           =   2 x 10
4
 ppm                    (02) 

 

2. tspapd; fdtsT V = 
 

 
  

      

                  

 

 

  C2H5OH ,d; fdtsT mgdm
-3

 ,y; =  
            

                      (02+01) 

                                

(iv) 1.FUjpapy; ,Uf;ff; $ba mjp$ba mikg;G  
     

                          

 
 

  ntspr;Rthr tspapy; ,Uf;ff; $ba mikg;G  
 

    
                

                                                 
2. 

                       
 
    MfNt NkYs;s egH Fw;wk; Gupe;jtH. 80 

(02) 
(02+01) 

(02) 

(02) 

(02+01) 

(02) 

(02+01) 

(02) 
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10. (a) 

(i) 1. Vkiww;W 
    2. Rz;zhk;Gf;fy; 

    3. fw;fup    (3 x 03 =09)    

(ii) fw;fup   
 

     1.vupnghUshf> 

           (03) 

 

     2.Neu; jho;j;jpahf> 

       (03) 

 
     3.gpujhd jho;j;jpia gpwg;gpj;jy;> 

               𝐶𝑂   𝑔   𝐶  𝑠       𝐶𝑂 𝑔 (03)         

   Rz;zhk;Gf;fy; 

               CaCO3(s)      CaO(s) + CO2(g)                                 (03) 

               CaO(s) + SiO2(s) CaSiO3(l)                                       (03) 

                CaO(s) +Al2O3(s)  Ca(AlO2)2(l)                            (03) 

(iii) 1. jpz;k mtj;ijf;Fk; thA mtj;ijf;Fk; ,ilNa jhf;fk; epfo;tjw;fhd rhj;jpa  

  jd;ik mjpfk;. 

    2. ntg;gepiyg; gbj;jpwid rPuhfg; NgZjy;.  (2×02)  
 

(iv)  

1.                          

,q;F Kd;Ndhf;fpa jhf;fj;jpy; thA %y; vz;zpf;if mjpfupf;fpd;wJ. (02) 

          ,jdhy; ,j;jhf;fj;jpd; ve;jpnuhg;gp khw;wk;  S  NeuhdJ.   (02) 

2. jho; ntg;gepiyapy; 

 ∆S > 0  vdNt ntg;gepiy Fiwa T. ∆S ngWkhdKk; FiwAk;   (01) 

 ntg;gepiy FiwTld;; T. ∆S  ∆H Mf khw;wkiltjhy;         (01) 

 2CO(g)  C(s) + CO2(g) ,j; jhf;fj;jpd; RahjPdk; mjpfupf;Fk;     (01) 

 vdNt jho; ntg;gepiyapy; CO2(g) cWjpahFk;               (01) 

       
      cau; ntg;gepiyapy; 

 ∆S >0  vdNt ntg;gepiyAld; T. ∆S ngWkhdKk; mjpfupf;Fk;.   (01) 

 ntg;gepiy mjpfupg;Gld;; T. ∆S >∆H Mf khw;wkiltjhy;        (01) 

 C(s) + CO2(g) 2CO(g) ,j; jhf;fj;jpd; RahjPdk; mjpfupf;Fk;     (01) 

 vdNt cau; ntg;gepiyapy; CO(g) cWjpahFk;               (01) 

 

3. 3Fe2O3(s) + CO(g)  2Fe3O4(s) + CO2(g) 

              2Fe3O4(s) + 2CO(g)  6FeO(s) + 2CO2(g) 

          FeO(s) + CO(g)     Fe(l) + CO2(g)         (3×03) 

 

4. thAg;gha;r;ry; tPjk; mjpfupf;fg;gbd; CJiyapd; Nkw;gFjpapy; O2(g) nrwpT    

mjpfupf;Fk;. vdNt CO(g) MdJ O2(g) ,dhy; xl;rpNaw;wg;gLk; jfT mjpfupf;Fk;. 

vdNt Fe2O3(s) MdJ CO(g) ,dhy; jho;j;jg;gLk; jfT FiwAk;    ( 3×02 ) 

 

C(s) + O2(s)          →       CO2(g) 

FeO(s) + C(s)         →            Fe(l)    +    CO(g) 
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(v)       

    

 

 [ (1) + (2)x3 ]  

       (04) 

      

 

                         ∆G𝜃    =   (1/2) {    +  3 x (+1487 kJmol
-1

-514.4 kJmol
-1

)}    (03+01) 

                                   = -28.1 (03+01)kJmol
-1        

G𝜃 (02) ∆
 

< 0        

        MfNt CJiyapy; ,j;jhf;fk; RahjPdkhf eilngWk;. ,q;F CO(g) ,dhy;       Fe2O3(s)

    jho;j;jg;gLtNj ,j;jhf;fk; rhj;jpakhf fhuzkhFk;.  
 

(vi)  R+oYf;Fk; CO(g) tpLtpf;fg;gLjy;     

     ,J G+Nfhs ntg;gkhjypw;F gq;fspg;Gr;nra;Ak;.  
 

(b)  (i) tsp kz;lyj;jpy; XNrhd; gilapd; kl;lk; njhlu;r;rpahf Fiwtiljy;  (02)  

   (ii) 1. Njhypy; Gw;W Neha; Vw;gLjy; 
      2. fz;zpy; ntz;glyk;(Giu/fl;fhrk; Njhd;Wjy;) 
      3. jhtuq;fspy; guk;giuayF tpfhuq;fisf; nfhz;l jhtuq;fs; Njhd;Wjy;/Fws;   
        jhtuq;fs; 
      4. epwg; nghUl;fs; ntspWtjhy; cilfspd;/Jzpfspd;; juk; Fiwjy; 
      5. gy;gFjpaq;fs; jukw;Wg; Nghjy; / gy;gFjpa nghUl;fspd; nghwpKiw cWjp   
        Fiwtiljy; / MAl; fhyk; Fiwjy;                     (3×02) 
                 

      (iii)  CFC (chlorofluorocarbon)      (03)                                  

           

 

 (3×03) 

                                                                                                                         

      (iv) 1. CFC Nru;itfs; Nky; tspkz;lyj;jpy;; cau; rf;jp fopA+jh UV fjpu;fspd;    

        jhf;fj;jpw;F cl;gLk; NghJ mr; Nru;itfspd; C - Cl gpizg;G $l;lw; gpupif    

        mile;J   ̇  RahjPd %ypfq;fis Njhw;Wtpf;Fk;             (02)                               

            2. ,t; %ypfq;fs; XNrhDld; jhf;fkilAk;  

           ̇ (g) + O3(g)     →   O2(g)   +     ̇        ----------------- (1)      (02) 

               ,t;thW Njhd;wpa  ̇        RahjPd %ypfq;fs; %d;W mZf;fshyhd %yf;$W    

       xd;Wld; ,ize;J kPz;Lk; RahjPd %ypfq;fis Njhw;Wtpf;Fk;      

          O3(g)    →   O2(g)  +  ̇(g)    -------------------(02)                    (03) 

                       ̇       +    ̇(g)    →    O2(g) +    ̇ (g)   --------------------(3)    (03)        

          (1) + (2) +(3)    2 O3(g)    →    3O2(g)                    (03)  

              ,jd; fhuzkhf O3 Njhd;Wk; nrad;KiwapYk; ghu;f;f O3 cilAk; nrad;Kiwapd;   

    2Fe2O3(s)   + 6CO(g)                                     4Fe(l)    +    6CO2(g)          

11          Fe2O3(s)   + 3CO(g)                                     2Fe(l)    +    3CO2(g)          

11 

(01) 

(02) 

           F 

Cl       C       F 

           F 

 

          Cl 

Cl       C       F 

           F 

          Cl 

Cl       C       F 

          Cl 

    2Fe2O3(s)                                        4Fe(l)    +    3O2(g)               G𝜃= +1487 kJmol-1                                               

(1)         11 
  2CO(g)  + O2(g)                                     2CO2(g)                                    G𝜃= -514.4 kJmol-1                                               

(2)         11 

(1) 

(2) 

75 
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       Ntfk; mjpfupg;gjhy; O3  Nja;tilAk;   (01) 

    (v) HFC (IjNuh GNshNuh fhgd;)   (02)     

       - HFC ,y; Cl mZf;fs; fpilahJ. F, H mZf;fs; khj;jpuk; MFk;. ,jd;     

         fhuzkhf Cl RahjPd %ypfq;fs; Njhw;Wtpf;fg;glhJ (02) 

        (vi) G+Nfhs ntg;gkhjy; / Gtp ntg;gkhjy; (02) 

   (vii)  

 

 

 

                     (Isobutane)                           (HFO)                            (2×04) 

  (c) ( i)   njd;dk; gjePu; 

              nty;yg;ghF (nkhyh]];) 

       jhdpaq;fs;  

       goq;fs;                          (2×02) 

    (ii)     

 

 (2×02) 

 

          iii) 1.nfhjpePuhtp fha;r;rp tbg;G 

                2. fiug;ghd; gpupj;njLg;G 

      3.mOj;Jjy;                                  (3×02) 

    iv)  fWth - ,A+[pNdhy; / rpdky;bifl; / fw;G+uk;  (02+01) 

     rpw;wndy;yh – n[udpNahy;               (02+01) 

  

    v)   1. rhw;nwz;nza;fs; ntg;gk; fhuzkhf gpupifailayhk; / gy;gFjpakhfyhk;>              

         vdNt ,k;Kiw %yk; jho;ntg;gepiyapy; gpupj;njLf;fyhk;.   (03) 

        2. rhw;nwz;nza; jhtug;gFjpfisAk; ePiuAk; nfhz;l njhFjpia ntg;gNkw;Wk;     

         NghJ mt;tpioaq;fs; Nrjkile;J Mtpahfyhk;.   (02) 

 
 

         H 

         C 

CH2          CF3 

              H 

CH3       C       CH3 

            CH3 

C12H22O11 + H2O              C6H12O6  +  C6H12O6 
(Glucose) (Fructose) 

    C6H12O6                       2C2H5OH  +  2CO2 

45 
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gFjp A- mikg;Gf; fl;Liu 

ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 
(xt;nthU tpdhtpd; tpilf;Fk; 100 Gs;spfs; toq;fg;gLk;) 

 

1. 

(a) fPNo jug;gl;l tpdhf;fSf;F jug;gl;Ls;s Gs;spf;Nfhl;bd; kPJ tpil vOJf.

(i) jdpikahf;fg;gl;l F−, Na+, K+ vDk; %d;W mad;fspy; vt;
madpdJ tYtsT ,yj;jpud; kpf cau;e;j gad;gL fUNtw;wj;ij

(Zgad;gL ) cilaJ?

(ii) Cr, Cu, Zn vDk; %d;W %yfq;fspy; mjpAau;e;j kpd;ndjpu;j;jd;ik
ngWkhdj;ij nfhz;l %yfk; vJ?

(iii) CH4, CCl4, CF4 vd;Dk; %d;W Nru;itfspy; vJ kpff; $Ljyhd

kpd;ndjpuhd C mZitf; nfhz;Ls;sJ?                  

(iv) KF, NaF, NaBr vd;Dk; %d;W mad; Nru;itfspy; vJ kpf cau;e;j 
cUFepiyia cilaJ?

(v) N2, O2, Cl2 vDk; %d;W thAf;fspy; vJ xNu Ntfj;jpy; kpfr; rpwpa     
b GNuhf;yp miyePsj;ij cilaJ?

(vi) Be, Mg, F vd;Dk; %d;W %yfq;fspy; vJ kpf cau;e;j %d;whk; 
madhf;fw; rf;jpia  cilaJ?                  

(24 Gs;spfs;) (b) 

(i) N2O5 %yf;$Wf;F kpfTk; Vw;Wf;nfhs;sj;jf;f Y}ap Fw;Wf; Nfhl;Lf; fl;likg;ig tiuf.
mjd; mbg;gil fl;likg;G fPNo jug;gl;Ls;sJ.

(ii) ,k; %yf;$Wf;F xU cWjpahd kw;Wk; Xu; cWjpaw;w Y}ap fl;likg;Gfis
(gupTf;fl;likg;Gf;fs;) tiuf. mtw;wpd; rhu; cWjpepiyfis Fwpg;gpl;L mjw;fhd
fhuzq;fis jUf.

(iii) fPNo jug;gl;Ls;s Y}ap Fw;W-Nfhl;L fl;likg;igAk; mjd; ngauplg;gl;l mbg;gilf;
fl;likg;igAk; mbg;gilahff; nfhz;L jug;gl;Ls;s ml;ltiziag; G+uzg;gLj;Jf.

 
 

N1 C2 N3 C4 

mZitr; R+oTs;s VSEPR 
Nrhbfs; 

mZitr; R+oTs;s ,yj;jpud; 
Nrhbf; Nfj;jpufzpjk; 

mZitr; Rw;wp cs;s tbtk; 

mZtpd; fyg;ghf;fk; 

O═N—C—N≡C—O 

H

|

| 

Cl 

‥ 
‥ 

‥ ‥ 
‥ 

‥
 

‥
 

(+) (-) 

‥ 

‥
 

O—N1—C2—N3—C4—O 

H

|

|

Cl 

……………………...

…….......

……………………..

…….......

……………………..

…….......

……………………..

…….......

……………………..

…….......

……………………..

…….......

O—N—O—N—O 

O O 
| | 

 Cu

K+

 CF4

     KF

      Cl2

     Be

3 4   2 2

sp2 sp3 sp sp

Neu;NfhL

Neu;NfhL

Neu;NfhL

Neu;NfhL

ehd;Kfp  

ehd;Kfp  

js 

Kf;Nfhzk;

Nfhzy;

(06 Gs;spfs;)

2 x  2 Gs;spfs;

2 x 2 Gs;spfs;

(01) x 16 Gs;spfs;

cWjp
cWjpaw;wJ cWjpaw;wJ

mLj;jL;j;Js;s mZfl;F

Neu; Vw;wk; 

$ba kpd;ndjpupay;G cila 

mZtpy; Neu;Vw;wk; 

mLj;jL;j;Js;s mZfl;F

Neu; Vw;wk; 

$ba kpd;ndjpupay;G cila 

mZtpy; Neu;Vw;wk; 

mLj;jL;j;Js;s mZfl;F

vjpu; Vw;wq;fs; 

$ba kpd;ndjpupay;G cila 

mZtpy; kiwVw;wk; 
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• njhlf;fk; (vii) tiuAs;s gFjpfs; NkNy (iii) ,y; jug;gl;l Y}ap Fw;Wf; Nfhl;Lf;

fl;likg;ig mbg;gilahff; nfhz;lit. mZf;fis ngaupLjy; gFjp (iii) ,y;
cs;sthwhFk;.

(iv) fPNo jug;gl;Ls;s ,U mZf;fSf;fpilNaahd σ gpizg;Gf;fis cz;lhf;Ftjw;F
gq;Fgw;Wk; mZ/fyg;gpd xgpw;wy;fis ,dq;fhz;f

I. O — N1     N1 ……………………… 
II. N1 — C2 N1………………………  C2……………………… 

III. C2 — H C2 ………………………          H ……………………… 
IV. C2 — N3 C2………………………          N3……………………… 
V. N3 — C4 N3………………………   C4………………………

VI. C4 — O C4……………………....       O ………………………

(v) gpd;tUk; ,U mZf;fSf;fpilNaAk; 𝜋 gpizg;Gf;fis cz;lhf;Ftjw;F gq;Fgw;Wk;
mZ xgpw;wy;fis ,dq;fhz;f.

I. C4 — N3  C4………………………     N3……………………….    

      C4………………………          N3………………………. 

II. O — N1   O……………………….         N1………………………. 

(vi) N1, C2, N3, C4 Mfpa mZf;fspd; xl;rpNaw;w epiyfisj; jUf.

           N1…………        C2…………       N3…………         C4………… 

(vii) N1, C2, N3, C4 vd;Dk; mZf;fis mtw;wpd; kpd;ndjpu;j;jd;ik mjpfupf;Fk; tupirapy;
xOq;FgLj;Jf.

  ………… < ………… < ………… < …………      (56 Gs;spfs;) 
(c) 

(i) m jpzpTila epA+j;jpud; xd;whdJ Ntfk; v cld; gazpf;fpd;wJ.

I. ,e;j epA+j;jpudpd; b GNuhf;yp miyePsk; (λ) I fzpg;gjw;fhd rkd;ghl;il h, m,

v vd;gtw;wpd; rhu;gpy; vOJf.

II. 3 × 108 m s-1 Ntfj;Jld; gazpf;Fk; 1.68 × 10-27 kg jpzpTila epA+j;jpud; xd;wpdJ
b GNuhf;yp miyePsk; (λ1) If; fzpf;f.

(gpshq;fpd; khwpyp h = 6.63× × 10-34 J s)

III. (II) ,y; jug;gl;l epA+j;jpudJ ,af;frf;jpahdJ ,uz;L klq;fhf mjpfupf;fg;gbd;,
λ1 rhu;ghf jw;NghJs;s Gjpa b GNuhf;yp miyePsk; (λ2) ahjhFk;?

(ii) Kiwik Vw;wk; (FC) vdg;gLtJ xU %yf;$wpYs;s my;yJ gy; mZ madpDs;s
mZnthd;wpd; kPJs;s fUJNfhs; uPjpahd Vw;wk; MFk;.

I. Kiwik Vw;wj;jpid fzpg;gjw;fhd Nfhit xd;iw vOJf.
FC = ($l;l vz;) - (gpizg;Gf;fspd;   gpizg;gpy; <Lglhj ,yj;jpud;fspd;

vz;zpf;if vz;zpf;if)
II.                 vDk; fl;likg;Gr; R+j;jpuj;ijf; nfhz;l NOCl vDk; %yf;$iwf; 

fUJf. NkNy ePu; jUtpj;j Nfhitapidg; gad;gLj;jp ,k;%yf;$wpYs;s N mZ 
kPJs;s Kiwik Vw;wj;ijf; fzpf;Ff. 

   (20 Gs;spfs;) 

: 

: 

: 

: O=N–Cl : 

: 

sp2 H.O / 2pO ………………… …A.O…
2sp H.O

3  sp    H.O
3sp H.O

sp H.O
sp H.O

sp2 H.O
3sp H.O

1s A.O
sp H.O
sp H.O

sp2 H.O / 2p A.O 
 

2p A.O 2p A.O
2p A.O 2p A.O
2p A.O 2p A.O

+1 +2 -3 +4

C2 C4 N1 N3

F.C = 5 - ( 3 + 2 ) = 0

1 x 12 Gs;spfs;

1 x 6 Gs;spfs;

1 x 4 Gs;spfs;

1 x 4 Gs;spfs;

(04 Gs;spfs;)

  2 + 1 Gs;spfs;(02 Gs;spfs;)

(03 Gs;spfs;)

 (04 Gs;spfs;)

(02 Gs;spfs;)
(02 Gs;spfs;)
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2.

(a) P, Q, R kw;Wk; S vd;gd Mtu;j;jd ml;ltizapy; xNu $l;lj;ij Nru;e;j p- njhFg;G
%yfq;fshFk;. (P, Q, R kw;Wk; S vd;gd xOq;F Kiwapy; ,y;iy). ,k;%yfq;fspilNa R
MdJ kpf cau;e;j kiw ,yj;jpud; Vw;wy; ntg;gTs;Siwia cilaJ. mjd; kpf
cWjpahd tbtpy; Q MdJ kpf ,opthd gpizg;G $l;lw; gpupif ntg;gTs;Siwiaf;
fhz;gpf;fpd;wJ. cau;e;j gpizg;Gr; rf;jp nfhz;l typikahd gq;fPl;Lg; gpizg;Gf;
fhuzkhf P ,d; Ijiul;lhdJ ePupy; gpupifAw;w H+ mad;fis cldbahf tpLtpg;gJ
fbdnkd;gjhy; nkd;dkpykhf cs;sJ. AgNO3(aq) I Nru;f;Fk;NghJ S ,d; md;dadhdJ
nrwpe;j mNkhdpah fiurypy; kl;Lk; fiuaj;jf;f xU ntspu; kQ;rs; epw kPjp (Y) Ij;
jUfpwJ.

(i) P, Q, R, S Mfpatw;iw ,dq;fz;L mtw;wpd; ,urhadf; FwpaPLfis jUf.

(fhuzq;fs; mtrpak; ,y;iy).

(ii) kPjp Y ,y; cs;s S ,d; madpd; ,yj;jpud; epiyaikg;igj; jUf

(iii) P, Q, R, S Mfpa %yfq;fspd; jug;gl;Ls;s Nru;itfisf; fUJf. fhl;lg;gl;Ls;s
,ay;ghdJ mjpfupf;Fk; tupirapy; mtw;iw xOq;FgLj;Jf. (fhuzq;fs; mtrpak;
,y;iy).

I. Ijiul;Lf;fspd; mkpy ,ay;G
………… < ………… < ………… < ………… 

II. R ,d; xl;Nrh mkpyq;fspd; Xl;rpNaw;w typik

………… < ………… < ………… < ………… 

(iv) myrNdw;wg;gl;l IjNuhfhgd;fSf;Fg; gjpyhf gad;gLj;jg;gLtJk;, XNrhd; gil

twp;jhf;fk;, G+Nfhs ntg;gKwYf;F kpff; Fiwe;j mstpy; gq;fspg;Gr; nra;tJkhd
Nru;it (fhgidf; nfhz;Ls;sJ) xd;wpd; $whf P cs;sJ. mr; Nru;itiag;
ngaupl;L, mjdJ fl;likg;igf; fPNo jug;gl;Ls;s ngl;bapy; tiuf.

………………………………. 

(v) %yfk; P Ak; iejurDk; cUthf;Fk; %yf;$iwAk;, mNkhdpah thAitAk; fUJf.
,tw;wpilNa gpd;tUk; rhu;gsTfis Fwpg;gpLf.

I. gpizg;Gf;Nfhzk;
II. %yf;$wpd; ,UKidTj; jpUg;Gj;jpwd;

III. mkpy typik

(vi) NkNy Fwpg;gpl;l xU %yfj;Jld; gpwpnjhU %yfk; cUthf;Fk; gq;fPl;L Nru;it (X)
MdJ Kf;Nfhz $k;gf tbtKilaJ. X MdJ kpifasT ePUld; jhf;fkila
tplg;gLk; NghJ xU ntspw;Wk; fUtpahfj; njhopw;glf;$baJ. Nru;it X ,id je;J,

X MdJ ntspw;Wk; fUtpahf ele;J nfhs;tjw;fhd rkg;GLj;jg;gl;l ,urhadr;
rkd;ghl;il vOJf.

X:  ………

jhf;fk; : 

(50 Gs;spfs;) 

< 
< 

< 

1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6

HF  HCl HBr HI

HClO4 HClO3 HClO2 HClO

HFO / IjNuhGNshNuhxypgPd; / CFC-1234a

NF3

NF3

NF3

NH3

NH3

NH3

NCl3

F       P: ……………  Q: … I…………..  R: … Cl……………  S: Br………… ……(5 x 4 Gs;spfs;)

……………………………………………………………………………(04 Gs;spfs;)……………….. 

(04 Gs;spfs;)

(04 Gs;spfs;)

(If P, Q, R and S are used instead give marks only if correct)

(03 Gs;spfs;)

(03 Gs;spfs;)

(02    3 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)
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(b) A njhlf;fk; E tiu ngauplg;gl;Ls;s Nrhjidf;Foha;fspy; fPNo jug;gl;Ls;s fiury;fs;

fhzg;gLfpd;wd. (Nru;itfs; ,Nj xOq;fpy; ,y;iy) 

       Na2SO3(aq) , Ba(NO3)2(aq), Na2S2O3(aq), KSCN(aq), K2Cr2O7(aq)  

(i) A, B, C, D, E fiury;fs; Mfpatw;iw ,dq;fhz;f. (fhuzq;fs; mtrpak;

,y;iy).
          A : …………  B : ………….  C : …………..  D : ……………   E : …………

(ii) P1 njhlf;fk; P5 tiuAs;s tpisnghUl;fis ,dq;fhz;f. (mtw;wpd; ,urhad

R+j;jpuq;fis jUf).
P1 : ……….....  P2 : ………….  P3 : …………..  P4 :…………..  P5 : ………….. 

(iii) mkpyk;, fhuk; Nru;f;Fk; NghJ fiury; C ,y; epyTk; rkepiyj;jhf;fj;jpid
vOJf.

(iv) B, E Mfpa Nrhjidf; Foha;fspy; eilngWk; jhf;fq;fSf;fhd rkg;gLj;jg;gl;l
,urhad rkd;ghLfis vOJf.

B ,y;

E ,y;

(50Gs;spfs;) 

03. 

(a) 

(i) ,urhad jhf;fnkhd;wpd; jhf;ftPjj;ij ghjpf;Fk; fhuzpfs; ehd;fpid Fwpg;gpLf.

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

…………………………………………………………………………………………………….

……………………………………………………………………………………………………. 

fiury;fs; gupNrhjid tpis nghUl;fs;/ mtjhdpg;Gfs; njhlu;ghd tpguq;fs;

        A 
xU typikahd xU %y mkpyk; Nru;f;fg;gLk;;;;;; NghJ xU $o;j;jpz;kk; 
(P1), mkpy KMnO4 fiuriy epwkw;wjhf khw;Wk; thA (P2)  kw;Wk; xU
fiuaf;$ba cg;G vd;gd fpilf;fg;ngw;wd. 

B 
iron(II)/ nrwpe;j H2SO4 Nru;f;fg;gl;l NghJ xU fgpy epw tisak; (P3)
Njhd;wpaJ. 

        C 
fhu fiury; Nru;f;fg;gLk; NghJ nrk;kQ;rs; epwj;jpypUe;J kQ;rs; 
epwkhfTk; mkpyk; Nru;f;Fk; NghJ kPz;Lk; gioa epiyiaAk; 
milfpd;wJ. 

        D Fe3+
(aq) I Nru;f;Fk; NghJ, xU FUjpr; rptg;G epwk; (P4) ngwg;gl;lJ.

        E 
mkpy KMnO4 fiury; Nru;f;fg;gl;l NghJ xU njspe;j epwkw;w fiury; 
ngwg;gl;lJ. ,jw;F BaCl2(aq) Nru;f;fg;gl;lNghJ typikahd xU %y 
mkpyj;jpy; fiuahj ntz;zpw tPo;gbT (P5) ngwg;gl;lJ.

Na2S2O3 Ba(NO3)2 K2Cr2O7 KSCN Na2SO3

S SO2 [Fe(NO)]2+ [Fe(SCN)]2+ BaSO4

------------ (1) 

------------- (2)

(1)x5 + (2)x2 =>

jhf;fpfspd; nrwpT

njhFjpapd; ntg;gepiy

jhf;fpfspd; ngsjpfj; jd;ik

Cf;fp 

thA epiyj;jhf;fpfspw;F njhFjpapd; mKf;fk;

(04 x 5 Gs;spfs;)

(03 x 5 Gs;spfs;)

(04 Gs;spfs;)

(04 Gs;spfs;)

(02 Gs;spfs;)

(05 Gs;spfs;)

miu mad; jhf;fk; vOjg;gbd; 2 Gs;spfSk;  kw;Wk;  

rkg;gLj;jg;gl;l ,urhad rkd;ghL vOjg;gbd; 5 Gs;spAk; 

toq;Ff 

(04 Gs;spfs;)

(02 Gs;spfs;)

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp
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(ii) jug;gl;Ls;s ntg;gepiy T ,y;
  A(g) + 2B(g)                            3C(g)  + 4D(g)

NkYs;s jhf;fj;jpd; tPjj;jpid jhf;fj;jpd; xt;nthU $wpdJk; (jhf;fp,tpisT) 
nrwpTfSld; njhlu;GgLj;Jk; fzpj Nfhitfis vOJf. 

(iii) Nkw;gb jhf;fk; MdJ 25 0C ,y; elhj;jg;gl;lJ. ,j; jhf;fk; Muk;gpj;J 5 s fspd; gpd;du;
A(g) apd; nrwpT khw;wk; 1 × 10-3 mol dm-3 . B(g)  ,d; ruhrhp gpupe;jopif tPjj;ijAk; C(g), D(g)
vDk; xt;nthU $Wk; cUthFk; ruhrhp tPjq;fisAk; fzpg;gJld; jhf;fj;jpd; jhf;f
tPjj;ijjAk; fzpf;Ff. (,JNt jhf;fj;jpd; njhlf;f tPjk; vd;f).

(iv) 25 0C, 1atm ,y; xt;nthU $wpdJk; epakj; Njhd;wy; ntg;gTs;Siwfs; fPNo
ml;ltizapy; jug;gl;Ls;sJ.

A(g) B(g) C(g) D(g)

ΔHf
θ(kJ mol-1) -160.8 + 244.5 +51.3 +53.7

Nkw;gb jhf;fj;jpd; ΔHrxn
θ  If; fzpf;f. 

(v) ,j;jhf;fk; xU Kjd;ikj;jhf;fk; vdj; jug;gbd; Nkw;gb jhf;fj;Jf;fhd rf;jpkl;l
tiuglj;ij tiuf (Energy profile diagram). epiyFj;J mk;Gf;Fwpfs; %yk; jhf;fj;jpd;

Vtw;rf;jp (Ea1) vdf; Fwpg;gpLf ΔHrxnθ  I Fwpj;J fhl;Lf.

 (40 Gs;spfs;) 

mr;R -  2+2 Gs;spfs;
tbtk; - 2 Gs;spfs;

Ea1 - 2 Gs;spfs;

∆H 
rxn-  - 2 Gs;spfs;

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp
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(b) 

(i) NkNy jug;gl;l jhf;fk; Kjd;ik jhf;fnkdpd; mjw;;Fupa jhf;f tPj tpjpia vOJf.
(25 0C  ,y; jhf;fj;jpd; jhf;ftPj khwpyp k vdf;nfhs;f).

(ii) A(g) , B(g) apd; Muk;gr; nrwpTfs; ,uz;Lk; jdpj;jdpNa 0.50 mol dm-3 vdpd;, 250C apy;
jhf;f tPj khwpypapd; ngWkhdj;ij fzpf;Ff.

(iii) ,Nj Muk;gr; nrwpTfspYk; ,Nj ntg;gepiyapYk; Nkw;gb jhf;fk; Cf;fp Kd;dpiyapy;
Nkw;nfhs;sg;gl;lJ. ,jd; NghJ 5s fspd; gpd;du; B apd; nrwpT khw;wk; 4×10-2 mol dm-3

Mf fhzg;gl;lnjdpd; ,r;re;ju;g;gj;jpy; jhf;ftPjk; ahJ;?

(iv) Cf;fp gad;gLj;jg;gLk; re;ju;g;gj;jpy; A(g),B(g) apd; Fwpg;gpl;l rpy njhlf;f 
nrwpTfSf;Fupa jhf;fj;jpd; njhlf;f tPjq;fspd; ngWkhdq;fs; fPNo jug;gl;Ls;sd. 
(25 0C, 1atm).

NkYs;s ml;ltizapypUe;J Cf;fp Kd;dpiyapy; A(g).B(g) rhu;ghd jhf;f tupirfisAk;
jhf;ftPj khwpypf;fhd ngWkhdj;ijAk; fhz;f. 

          (30 Gs;spfs;) 

[A](g)/mol dm-3 [B](g)/mol dm-3 jhf;ftPjk;/mol dm-3 s-1 

0.50 0.50 ----- 

0.25 0.25 2× 10-3

0.25 0.50 2× 10-3 

(05 Gs;spfs;)

(02  

(02 Gs;spfs;) 

01 Gs;spfs;)

(02    01 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02    01 Gs;spfs;)     3

(02 Gs;spfs;)

(01    01 Gs;spfs;)
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(c) 

(i) Cf;fp gad;gLj;jg;gLk; re;ju;g;gj;jpy; ,j;jhf;fk; ,U gbfis nfhz;ljhfTk;, KjyhtJ
gb tpiuthdJk; Ea2 vDk; Vtw;rf;jpia cilaJk; kw;iwa gbahdJ Ea3 vDk;
Vtw;rf;jpia cilaJk; vdpd;, jw;NghJ ,j;jhf;fj;Jf;fhd rf;jpkl;l tiuglj;ij

tiuf. (ΔHrxn
θ  Fwpj;Jf;fhl;Lf.)

(ii) Ea1, Ea2, Ea3 vd;gtw;Wf;fpilapyhd njhlu;gpid vLj;Jiuf;Ff.

……………………………………………………………………………………………………. 

(iii) Nkw;gb jhf;fkhdJ ntg;gepiy T 0C I tpl mjpfkhf ,Uf;Fk; NghJ RahjPdkhf
eilngWk;. ntg;gepiy  T 0C I tplf;Fiwthf ,Uf;Fk; NghJ ,j;jhf;fk; RahjPdkhf
eilngwkhl;lhJ TI fzpf;f. jhf;fj;jpd; ΔSrxn

θ = +81 J mol-1 K-1; vdf; nfhs;f.

        (30 Gs;spfs;) 

04.

(a) A, B, C, D, E vd;gd C5H12O vDk; %yf;$w;W R+j;jpuj;ij cila fl;likg;G rkgFjpar; 
Nru;itfshFk;. ,it ahTk; Na cld; thA tpisitj; je;jJld; vitAk; Y}fh]pd; 
Nrhjidg; nghUSld; cldbf;fyq;fiyj; jutpy;iy. ,tw;Ws; A,C,E vd;gd xspapay; 
rkg;gFjpaj;jd;ikia fhl;Lfpd;wNghJk; B,D mjidf; fhl;Ltjpy;iy. ,tw;iw PCC cld; 
xl;rpNaw;wp fpilf;Fk; tpisTfisj; njhydpd; Nrhjidg; nghUSld; jhf;fkila 

tpl;lNghJ B,C apd; tpisTfs; kl;Lk; nts;sp Mbiaj; je;jd. Nru;it B apd; rq;fpypr; 
rkgFjpaNk Nru;it C MFk;. ,itahTk; nrwpe;j H2SO4 cld; jhf;fKw;W gpujhd 
tpisthf F, G, H, I, J I tpisthf;fpd. ,tw;Ws; F, I vd;gd kl;Lk; Nfj;jpuf;fzpj 
rkg;gFjpaj; jd;ikiaf; fhl;Lfpd;wd.

(i) A, B, C, D, E ,d; fl;likg;Gf;fis tiuf.

     A       B                   C     

(nkhj;jk; 10 Gs;spfs;)

(03 Gs;spfs;)

tiugpd; tbtj;jpw;F 

(03 Gs;spfs;)

(Ea3   Ea2          
04 Gs;spfs;)

(05 Gs;spfs;)

(03 Gs;spfs;)
(03 Gs;spfs;)

(02 Gs;spfs;) 

(02   01 Gs;spfs;)

(02    02 Gs;spfs;)

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp
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D   E 

(ii) Nru;it F ,d; cis, trans tbtq;fis tiuf.

(iii) G, J I dil.H2SO4 cld; jhf;fkilar; nra;J fpilf;Fk; tpisTfs; KiwNa K, L vdpd;;
mtw;wpd; fl;likg;Gf;fis tiue;J mtw;iw NtWgLj;jp ,dq;fhz;gjw;F NkNyAs;s
nrad;Kiwfs; jtpu NtW xU Nrhjidiaf; Fwpg;gpLf.

K         L 

Nrhjid: 

(50 Gs;spfs;) (b) 

(i) fPNo jug;gl;Ls;s jhf;fj; njhlu;fspNy P, Q, R, S,T ,d; fl;likg;Gfis tiuf.

    CHO 

jhf;fk; I
CH3COCl  ePuw;w  AlCl3 

P Q 

Zn(Hg) 

con HCl 

jhf;fk; II CH3CH=CH2 

S 

 con H2SO4 

R 

H+/H2O 

H+/KMnO4 I Nru;f;Fk; NghJ K MdJ fiurypd; Cjh epwj;ij ePf;Fk;> L Cjh
epwj;ij ePf;fhJ.

OR
H+/K2Cr2O7 I Nru;f;Fk; NghJ K MdJ fiurypd; nrk;kQ;rs; epwj;ij gr;ir
epwkhf khw;Wk;> L MdJ epwkhw;wj;ij Vw;gLj;jhJ.

(05   5 Gs;spfs;)

(05   2 Gs;spfs;)

(05   2 Gs;spfs;)

(05 Gs;spfs;)

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp
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(ii) fPNo jug;gl;Ls;s jhf;fg; nghwpKiwfSs; NkNy jhf;fk;  I, II, III Mfpad vj;jhf;fg;
nghwpKiwapDs; cs;slq;Ffpd;wd vd;gij Fwpg;gpLf.

fUehl;lf;$l;ly;, fUehl;l gpujpaPL, ,yj;jpud; ehl;lf; $l;ly; 

,yj;jpudhl;lg; gpujpaPL, ePf;fy;. 

jhf;fk; I  : …………………………….
jhf;fk; II   :  …………………………….
jhf;fk; III  :  …………………………….

(34 Gs;spfs;) 

  
 

(c)                                  + HCN U
NkYs;s jhf;fj;jpy; U ,d; fl;likg;ig tiue;J jhf;fj;Jf;fhd nghwpKiwiag;
gpNuupf;Ff. 

  (16 Gs;spfs;) 

* * 

/NaOH 

N+ NCl–

jhf;fk; III

OH 

T 

CH3 ⎯  C ⎯ CH3 

|| 
O 

,yj;jpud; ehl;lg; gpujpaPL

,yj;jpud; ehl;l $l;ly;

,yj;jpud; ehl;l gpujpaPL

(05   5 Gs;spfs;)

(03   3 Gs;spfs;)

(02 Gs;spfs;)

(04 Gs;spfs;)

(02 Gs;spfs;)

(04 Gs;spfs;)

U = 

(04 Gs;spfs;)

RAHAVI SIRITHAR
Stamp

RAHAVI SIRITHAR
Stamp
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5. (a)  
(i)   

I. rkepiyj;jhdk; Kd;Ndhf;fp efUk; / rkepiy khwpypapd; ngWkhdk; $Lk;. (04) 
II. khw;wkpy;iy (04)  

(ii)   

I. 𝐾𝑐 =
[𝐃](aq)

2

[𝐀](aq)[𝐁](aq)
2    (05) 

II.  

                                                           A(aq) +     2B(aq)             C(s)    +     2D(aq) 

Muk;g(mol)          𝑛            𝑛                                              -                -        (02) 

cUthfpa(mol)       -            -                                                𝑥               2𝑥    (02)                  

rkepiy(mol)         𝑛 − 𝑥       𝑛 − 2𝑥                                    𝑥               2𝑥    (02) 

rkepiyapy;(moldm-3)  
   𝑛−𝑥       

𝑉
     

𝑛−2𝑥

𝑉
                                      -             

2𝑥

𝑉
     (02) 

                                             𝐾𝑐 =
[𝐃](aq)

2

[𝐀](aq)[𝐁](aq)
2        (04) 

=
(
2𝑥
𝑉

)2

(
𝑛 − 𝑥

𝑉
)(

𝑛 − 2𝑥
𝑉

)2
=

(2𝑥)2. 𝑉

(𝑛 − 𝑥)(𝑛 − 2𝑥)2
 

 

(iii)   𝐾𝑐 =
(2 𝑚𝑜𝑙)2.𝑉

(2 𝑚𝑜𝑙).(1 𝑚𝑜𝑙)2       (03) 

𝑉 =
0.5 𝑚𝑜𝑙−1𝑑𝑚3 × 2 𝑚𝑜𝑙3

4 𝑚𝑜𝑙2
 

𝑉=0.25 dm3       (02) 

𝑉=250 cm3         (01) 

(b)  
(i)  fyitahf;fypy; ntg;gTs;Siw khw;wk; = 0 

J}a jputq;fspd; %yf;$WfspilNaahd ftu;r;rp tpirfs; fiurypy; 
%yf;$WfspilNaahd ftu;r;rp tpirf;F rkdhFk;. 
Xd;Wld; xd;W jhf;fkilahjd               (3 x 03 = 09) 

(ii)  ,uNthw;wpd; tpjpg;gb  

P = 𝑥. P°      (03) 

P apd; x %y;fs; jput mtj;ijapy; fhzg;gbd; XP= jputepiyapy; P apd; %y; gpd;dk; 

XP= 
𝑥

8
             XQ=

(8−𝑥)

8
                                                             XQ= jputepiyapy; Q apd; %y; gpd;dk; 

PP=
𝑥

8
× 1.6 × 106 𝑃𝑎 

    =2𝑥 × 105 𝑃𝑎 

PQ=
(8−𝑥)

8
× 6.4 × 105 𝑃𝑎 

    =6.4× 105 𝑃𝑎 − 0.8𝑥 × 105 𝑃𝑎 

(02) 

(02) 

35 

(03)   (03) 

(02) 

(03) 

(02) 
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PP+PQ   =PTotal  

2𝑥 × 105 𝑃𝑎 + 6.4 × 105 𝑃𝑎 − 0.8𝑥 × 105 𝑃𝑎 = 1 × 106 𝑃𝑎 

1.2𝑥 = 3.6 𝑚𝑜𝑙  

𝑥 = 3 𝑚𝑜𝑙 

P ,d; %y;fs; =3 mol 

Q ,d; %y;fs; =(8 − 𝑥) mol 

            =5 mol 

(iii)  jhw;wdpd; gFjp mKf;f tpjpg;gb, 

Pp=Yp.Ptotal                                                                                  YP=thAepiyapy; P apd; %y; gpd;dk; 

                                                                         YQ=thAepiyapy; Q apd; %y; gpd;dk; 

Xp.1.6 × 106 𝑃𝑎 =Yp × 1 × 106  𝑃𝑎 

                    Yp= 
3

8
×

1.6 × 106 𝑃𝑎

1 × 106 𝑃𝑎
 

                    Yp=0.6 

Yp + YQ=1 

YQ=0.4(1-0.6) 

(iv)                        
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
                                                                                       
 
 
 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

 nfhjpepiy                       
(ntg;gepiy) 

  
 

  
 

 %y; gpd;dk; 

P ;;;;;;;;;;;;;;;;; ,d;  
nfhjpepiy                        

Q ;;;;;;; ;;;;; ;;;;; ,d;  
nfhjpepiy                        

Mtp 

jputk; 

Jputk;⇋ Mtp 

XP = 1 

XQ = 0 

XP = 0 

XQ = 1 

(11      x 01= 11) 65 

(01) 

(01) 
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(c)     
(i)  R = 3.9 mol vdpd; Njitahd P apd; %y;fs; = 7.8 mol 

jput epiyapYs;s P apd; %y;fs; 3 mol MFk;. 

PV = nRT w;F mikthf thAepiyapYs;s P apd; %y;fs; np vdpd;  

𝑛𝑃 =
𝑃𝑉

𝑅𝑇
 

𝑛𝑝 =
6 × 105 𝑃𝑎

1 × 105 𝑃𝑎 𝑚𝑜𝑙−1
 

𝑛𝑃 = 6 𝑚𝑜𝑙 

 

vdNt R Kw;whf jhf;fkilAk;. 

vdpd; cUthd T apd; msT 3.9 mol MFk;  

(nR:nT=1:1) 

vy;iyg;gLj;Jk; jhf;fp R MFk; 

thA epiyapYs;s T ,d; nkhj;j %y;fs;  

𝑛T =
3 × 105 𝑃𝑎

1 × 105 𝑃𝑎 𝑚𝑜𝑙−1
 

𝑛T = 3 𝑚𝑜𝑙 

/ T(l) apd; %y;fs; =0.9 mol 

(ii)  P + Q ,d; %y;fs;=(4.1 - 0.9) mol 

             =3.2 mol 

khw;Wtpil 1 

P Apd; jput + thA mtj;ijapYs;s nkhj;j %y;fspd; vz;zpf;if =9 mol - 7.8 mol 

                                                                                                                                            =1.2 mol 

jput epiyapYs;s P apd; %y;fs; a vd;f 

,uNthw;wpd; tpjpg;gb jw;Nghja P apd; gFjp mKf;fk; (P’)  

𝑃′ =
𝑎

3.2
× 1.6 × 106 𝑃𝑎 

PV = nRT apypUe;J 

𝑃′ =
𝑛𝑅𝑇

𝑉
 

𝑃′ = (1.2 − 𝑎) × 1 × 105 𝑃𝑎 𝑚𝑜𝑙−1 

   (1.2 − 𝑎) × 1 × 105 𝑃𝑎 𝑚𝑜𝑙−1 =
𝑎

3.2
× 1.6 × 106𝑃𝑎 

                          
(1.2−𝑎)

𝑎
= 5 

(05) 

(03) 

(02) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 
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1.2

𝑎
− 1 = 5 

          
1.2

𝑎
= 6 

          A = 0.2 mol 

Q    apd; %y;fs;;     = 3.2 - 0.2 mol 

                                   = 3.0 mol 

T  ,d; %y;fs;;  = 0.9 mol                                   

P  ,d; %y;fs;  = 0.2 mol 

Q ,d; %y;fs;  = 3.0 mol 

khw;Wtpil 2 

 Q ,d; nkhj;j %y;fs; = jput mtj;ij %y;fs; + thA mtj;ij %y;fs; 

                      Muk;g thAepiy Q apd; %y;fs;nQ vdpd;  

𝑃𝑉 = 𝑛𝑅𝑇 gb 

𝑛𝑄 =
𝑃𝑉

𝑅𝑇
 

𝑛𝑄 =
5 × 6.4 × 105 𝑃𝑎

8 × 1 × 105 𝑃𝑎 𝑚𝑜𝑙−1
 

𝑛𝑄 = 4 𝑚𝑜𝑙 

Q ,d; nkhj;j %y;fs;=9 mol 

jw;NghJ jput mtj;ijapYs;s Q ,d; %y;fs; b vdpd; 

,uNthw;wpd; tpjpg;gb  

𝑃′′ =
𝑏

3.2
× 6.4 × 105 𝑃𝑎 

                      𝑃𝑉 = 𝑛𝑅𝑇 gb 

𝑃′′ =
𝑛𝑅𝑇

𝑉
 

     = (9 − 𝑏) × 105 𝑃𝑎 𝑚𝑜𝑙−1 

 (9 − 𝑏) × 105 𝑃𝑎 𝑚𝑜𝑙−1 =
𝑏

3.2
× 6.4 × 105 𝑃𝑎 

             (9 − 𝑏)𝑚𝑜𝑙 = 2𝑏 

                                     3𝑏 = 9 𝑚𝑜𝑙  /   𝑏 = 3 𝑚𝑜𝑙 

/ P apd; %y;fs; = (3.2-3)mol 

                          = 0.2 mol 

Q    apd; %y;fs;;     = 3 mol 

T  ,d; %y;fs;;  =0.9 mol      

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(03) 

(03) 

(02) 

(03)

) 

 

 (02) 

(03)

) 

 

 (02) 
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khw;Wtpil 1 

P apd; gFjp mKf;fk;                               

,uNthw;wpd; tpjpg;gb 

𝑃𝑃2 =
0.2

3.2
× 1.6 × 105 𝑃𝑎  

    = 1 × 105 𝑃𝑎 

Q apd; gFjp mKf;fk;                               

,uNthw;wpd; tpjpg;gb 

𝑃𝑄2 =
3.0

3.2
× 6.4 × 105 𝑃𝑎 

        = 6 × 105 𝑃𝑎 

T apd; gFjp mKf;fk;= 3 × 105 𝑃𝑎   

 njhFjpapd; nkhj;j mKf;fk;= 1 × 106 𝑃𝑎                           

khw;Wtpil 2 

𝑃𝑉 = 𝑛𝑅𝑇 gb 

P,Q w;F 

𝑝 =
𝑛𝑅𝑇

𝑉
 

 = (𝑛𝑝2 + 𝑛𝑄2)
𝑅𝑇

𝑉
 

  = (1.0 𝑚𝑜𝑙 + 6 𝑚𝑜𝑙) × 1 × 105 𝑃𝑎 

 = 7 × 105 𝑃𝑎 

njhFjpapd; nkhj;j mKf;fk; = 7 × 105 𝑃𝑎 + T apd; gFjp mKf;fk; 

                       = 7 × 105 𝑃𝑎 + 3 × 105 𝑃𝑎 

                                                          = 1 × 106 𝑃𝑎 

  

6. (a) 

(i) H2CO3(aq) +  H2O(l) ⇌  HCO3
−(aq) +  H3𝑂+(aq)    ∶ Ka1    (02) 

    Ka1 =  
[HCO3(aq)

− ][H3O(aq)
+ ]

[H2CO3(aq)]
                 (02) 

   HCO3
−(aq) +  H2O(l)  ⇌  CO3

2−(aq) +  H3𝑂+(aq)     ∶  Ka2     (02) 

    Ka2 =  
[CO3(aq)

2− ][H3O(aq)
+ ]

[HCO3(aq)
− ]

                    (02) 

     CO3
2−(aq) +  H2O(l)  ⇌   HCO3

−(aq) +  OH− (𝑎𝑞)                   (02) 

     K’ = 
[HCO3(aq)

− ][H3O(aq)
+ ]

[CO3(aq)
2− ]

            (02)      (jhf;fk; 1) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 50 
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𝐾𝑤

𝐾𝑎2
=   

[OH(aq)
− ][H3O(aq)

+ ]

[CO3(aq)
2− ] [H3O(aq)

+ ] 

[HCO3(aq)
− ]

 = 
[HCO3(aq)

− ] [OH(aq)
− ]

[CO3(aq)
2− ]

        (02) 

  Kb1 = 
1.0 x 10−14 mol2 dm−6

4.7 x 10−11  mol dm−3  = 2.13 x 10−4 mol dm−3        (02) 

 HCO3
−(aq) +   H2O(l)  ⇌  H2CO3(aq) +  OH− (𝑎𝑞)  

 K” = 
[H2CO3(aq)][OH(aq)

− ]

[HCO3(aq)
− ]

           (02)          (jhf;fk; 2) 

K” MdJ fhNghdpf; mkpyj;Jld; Ka1 cld; gpd;tUkhW Neubj;njhlu;ig vOjyhk;.  

K = 
𝐾𝑤

𝐾𝑎1
 = 

[OH(aq)
− ][H3O(aq)

+ ]

[HCO3(aq)
− ] [H3O(aq)

+ ] 

[H2CO3(aq)]

  = 
[H2CO3(aq)] [OH(aq)

− ]

[HCO3(aq)
− ]

  = Kb2            (02) 

  Kb2 = 
1.0 x 10−14 mol2 dm−6

4.3 x 10−2  mol dm−3  = 2.33 x 10−8 mol dm−3            (02) 

ePu; Clfj;jpy; HCO3(aq)
−  ,d; ePu;g;gFg;gpdhy; cz;lhFk; H3O(aq)

+  Gwf;fzpf;fj;jf;fJ.     

fhuzk; :- Kb1 >>  Kb2 

   (jhf;fk; 1 ,y;) 

  CO3(aq)
2−  ,d; ePu;g;gFg;gpdhy; cUthFk; HCO3(aq)

−  msT Gwf;fzpf;fj;jf;fJ. 

 Mdhy; Kb1 ,y;   [HCO3(aq)
− ] =   [OH(aq)

− ]        (01) 

  / Kb1 = 
 [OH(aq)

− ]
2

[CO3(aq)
2− ]

                        (02) 

     [𝑂𝐻−(𝑎𝑞)]2 =  Kb1 x [CO3(aq)
2− ] 

                      = 2.13 x 10-4 mol dm-3 x 0.2 mol dm-3  

          = 4.26 x 10-5 mol2 dm-6 

                      = 42.6 x 10-6 mol2 dm-6  

     [𝑂𝐻−(𝑎𝑞)]  = 6.53 x 10-3 mol dm-3       (02) 

    pOH = 3 - log 6.53 

              = 3 – 0.8149 

    pH + pOH = 14 

   / pH = 14 – 3 + 0.8149 

           = 11.8149                         (02) 

(ii) Na2CO3(aq) + HCl(aq) → NaHCO3(aq) +  NaCl (aq)  

    Na2CO3(aq) ∶  HCl(aq) = 1 ∶ 1 

   [Na2CO3(aq)] ∶ [HCl(aq)] = 2 ∶ 1 

  /  Njitg;gLk; HCl(aq) fdtsT = 50 cm3       (02) 

(01) 
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   H2CO3(aq) nkd;dkpyk; HCO3
−(aq) fhukhf njhopw;gLk;. 

 rkdpiyapy; jhf;fk; 2 ,lk;ngWk;.  

 (HCO3
−(aq) gpupifapy; nrwpT khw;wkilatpy;iy) 

 / [H2CO3(aq)] = [OH−(aq)] 

 Kb2  =  
 [𝑂𝐻−(𝑎𝑞)]2

[HCO3(aq)
− ]

 

    [𝑂𝐻−(𝑎𝑞)]2 =  𝐾𝑏2  [HCO3(aq)
− ]          (02) 

  cUthfpa   [HCO3(aq)
− ] =  

0.2 𝑚𝑜𝑙 𝑑𝑚−3 ×25 × 10−3 𝑑𝑚3

75 × 103 𝑚𝑜𝑙 𝑑𝑚−3  

    = 0.67 𝑚𝑜𝑙 𝑑𝑚−3          (02) 

  [𝑂𝐻−(𝑎𝑞)]2 = 2.33 𝑥 10−8 𝑚𝑜𝑙 𝑑𝑚−3 𝑥 0.67 𝑚𝑜𝑙 𝑑𝑚−3 

           = 1.56 ×  10−8 𝑚𝑜𝑙2 𝑑𝑚−6          (02) 

   [𝑂𝐻−(𝑎𝑞)] =  √1.56 ×  10−8 𝑚𝑜𝑙2 𝑑𝑚−6 

          = 1.25 × 10−4 𝑚𝑜𝑙 𝑑𝑚−3   

    pOH = −log
1.25 ×10−4 𝑚𝑜𝑙 𝑑𝑚−3

1 𝑚𝑜𝑙 𝑑𝑚−3 
 

    pOH = 4 – log 1.25          (02) 

    pH = 14 - 4 + 0.969 

         = 10.0969       (03) 

  jhq;fy; fiuryhf njhopw;gLk;.    (02) 

  fhuzk; - epakpg;G FLitapy; cs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; 
(,iz   mkpyk;) jhf;fKwhj %yj;ijAk; nfhz;Ls;sJ.       (03) 

 

(iii) NaHCO3(aq) + HCl(aq) → H2CO3(aq) +  NaCl(aq) 

    Njitg;gLk; HCl(aq) fdtsT = 
0.2 mol dm−3  x 75 x 10−3 dm3

3 𝑥 0.1 𝑚𝑜𝑙 dm-3  

                         = 50 × 10−3 𝑑𝑚3       (02) 

  cUthfpa [H2CO3(aq)] = 
0.2 mol dm-3  x 25 x 10−3 dm3

125 𝑥 10-3  𝑚𝑜𝑙 dm-3  

                     = 0.04 𝑚𝑜𝑙 𝑑𝑚−3            (02) 

  rkdpiyapy; H2CO3(aq) gpupifapdhy; nrwpT khw;wk; Gwf;fzpf;fj;jf;fJ. 

   / [HCO3(aq)
− ] =  [H3O(aq)

+ ]         (02) 

     Ka1 = 
[H3O(aq)

+ ]
2

[H2CO3(aq)]
                                  (02) 

           [H3O(aq)
+ ]

2
= 4.3 ×  10−2 𝑚𝑜𝑙 𝑑𝑚−3 × 4 × 10−2 𝑚𝑜𝑙 𝑑𝑚−3 

                             = 16.3 x 10-9 mol2 dm-6               (02) 
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           [H3O(aq)
+ ] = 1.28 ×  10−5 𝑚𝑜𝑙 𝑑𝑚−3     (02) 

           pH = − log
1.28 × 10−5𝑚𝑜𝑙 𝑑𝑚−3

1 𝑚𝑜𝑙 𝑑𝑚−3    

       = 5 −  log 1.28 

       = 5- 0.1072 

                = 4.8928       (02) 

     ,y;iy>   (01) 

fhuzk; - GNuhj;jNdw;wg;gl;l (,iz mkpyk;) khj;jpuk; fhzg;gLfpd;wJ; (jhf;fKwhj 
my;yJ GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)   (02) 

(iv)   

 

 

 

 

 

 

 

 

 

Tbtk; (02)                                                    

rkepiyg;Gs;sp Fwpj;jy;   2 x (02) = (04)               pH ngWkhdk; Fwpj;jy; 2 x (02) = (04) 
 

(b)  
(i) khwhntg;gepiy 

   xNu %yf;$w;Wepiy 

   rkepiy nrwpTfs; 

   Ijhd fiury;fs; 

   fyf;Fk; jftw;w jputq;fs;         VjhtJ %d;W 3 x (05)= (15) 

 

(ii) gbKiw I ,y; ,Ue;J  

B apy; X ,d; mol =  
63 𝑔

21 𝑔 𝑚𝑜𝑙−1     (02)        A apy; X ,d; mol= (n - 3) mol 

                                    = 3 mol  (02) 

 

 

 

 

75 

10.1 

4.8 

pH 

50 100 fdtsT cm3(HCl) 
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      KD = 
[𝑋𝐵]

[𝑋𝐴]
        (02)                                       my;yJ          KD1 = 

[𝑋𝐴]

[𝑋𝐵]
     (02) 

      =  
3 𝑚𝑜𝑙 250 𝑐𝑚3⁄

(𝑛−3)𝑚𝑜𝑙 500 𝑐𝑚3⁄
----(1)   (02)                  =  

(𝑛−3)𝑚𝑜𝑙 500 𝑐𝑚3⁄

3 𝑚𝑜𝑙 250 𝑐𝑚3⁄
---(3)   (02) 

      gbKiw II ,y; ,Ue;J  

   B apy; X ,d; mol =  
10.5 𝑔

21 𝑔 𝑚𝑜𝑙−1  (02)           A apy; X ,d; mol= (n - 3.5) mol 

                     = 0.5 mol      (02) 

            KD = 
0.5 𝑚𝑜𝑙 250 𝑐𝑚3⁄

(𝑛−3.5)𝑚𝑜𝑙 500 𝑐𝑚3⁄
 ---(2)  (02)                KD1 = 

(𝑛−3.5)𝑚𝑜𝑙 500 𝑐𝑚3⁄

0.5 𝑚𝑜𝑙 250 𝑐𝑚3⁄
---(4)   (02) 

     (1)=(2) => 
6

𝑛−3
=  

1

𝑛−3.5
      (05)                  my;yJ           (3)=(4) =>  

𝑛−3

6
=  

𝑛−3.5

1
     (05) 

 6(n - 3.5) = n – 3                                            6(n - 3.5) = n - 3 

 5n = 18 mol                                                    5n= 18 mol     

                                   n= 3.6 mol    (05)                                             n = 3.6 mol   (05)  

                  KD = 
0.5 𝑚𝑜𝑙 250 𝑐𝑚3⁄

0.1 𝑚𝑜𝑙 500 𝑐𝑚3⁄
       (03)                        my;yJ                 KD1 = 

0.1 𝑚𝑜𝑙 500 𝑐𝑚3⁄

0.5 𝑚𝑜𝑙 250 𝑐𝑚3⁄
    (03) 

                        = 10        (03)                                                                           = 0.1    (03) 

 

(c)  ePupy; fiue;Js;s X+ mol = 
0.03 𝑚𝑜𝑙

10
         (02)  

                                                         = 0.003 mol 

                                                         = 3 x 10-3  mol       (02) 

             X2Y(s) ⇌  2X+(aq) +  Y2−(aq)        (01) 

      Ksp =  [X+(aq)]2[Y2−(aq)]              (01) 

   X2Y ,y; ,Ue;J nkhj;jkhf gpupe;j X+ %y;fspd; vz;zpf;if = 3.3 x 10-2  mol       (03) 

   X2Y ,y; ,Ue;J nkhj;jkhf gpupe;j Y2−(aq) %y;fspd; vz;zpf;if = 1.65 x 10-2 mol   (03) 

   ePupy; cs;s Y2−(aq) nrwpT = 
1.65 𝑥 10−2 𝑚𝑜𝑙

1 𝑑𝑚3
    (03) 

                                                               = 1.65 x 10-2  mol dm-3           (03) 

       ePupy ; cs;s X+ ,d; nrwpT =  
3 𝑥 10 −3 𝑚𝑜𝑙

1 𝑑𝑚3           (03) 

                                                          = 3 x 10-3  mol dm-3                        (03) 
 

 Ksp = [X+(aq)]2[Y2−(aq)] 
                    =  [3 x 10−3 mol dm−3] 𝟐 [1.65 ×  10−2 mol dm−3]      (03) 

                    =  1.485 ×  10−7 mol3 dm−9                       (02 + 01) 

 

7. (a)  

(i)   

I. kpd;tha; 1 / 1 = mNdhl;L   (03)   KidTjd;ik = (Neu;/(+))                        (02) 

kpd;tha; 2 / 2 = fNjhl;L     (03) KidTjd;ik = (kiw /(+))                     (02) 

II. At (1), 2H2O(l) → O2(g)
+ 4H(aq)

+ + 4e   ---(1)   (03) 

At (2), 2H(aq)
+ + 2e → H2(g)

   --- (2)   (03) 

III. (1)+(2)×2 →        2H2O(l) → O2(g)
+ 2H2(g)

 ← fyj;jhf;fk;   (04) 

45 

30 
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IV. khwh mKf;fk; kw;Wk; ntg;gepiyapy;> Nrhjidf; Fohapy; milf;fg;gl;l thAtpd; 

fdtsT mjd; Nkhy;fspd; mstpw;F Neu; tpfpj rkdhFk; (V ∝ n)       (03) 

                                          nH2(g)
 ∶ nO2(g)

      (02) 

                                           2      ∶   1 

                                     ∴  VH2(g)
 ∶ VO2(g)

 

                                             2     ∶   1                  ∴  kl;lk; C           (03) 

V. Ecell
θ = Ecathode

θ - Eanode
θ  / EL.H.S

θ - ER.H.S
θ  / E

H(aq)
+

/H2(g)

θ
- EO2(g)/H2O(l)

θ    (02) 

       = 0V - 1.23 V                       (01) 

       = -1.23 V   

∴     kpd;gFg;gpw;F Fiwe;jsT 1.23 V Njit       (02) 

VI.   

1.  ePuPy; H+ ,d; nrwpit mjpfupg;gjw;F           (03) 

2.   O2(g)
gjpyhf Cl2(g) I cUthf;Ftjw;fhf jhf;fj;jpy; rpyNtis <Lglyhk; (04)                                                          

(ii)   

I. Vw;wk; = Xl;lk; × Neuk; or Q = It   (03)                                                      

 = 4.5 A × 3 × 60 × 60 s         (02 + 01) 

      = 48600  C                      (01+ 01) 

%y;fspd; vz;zpf;if  = 
48600 C

96500 C mol
-1      (01+ 01) 

          = 0.503 mol 

          ≃ 0.5 mol           (02 + 01) 

II.  Xl;rpNaw;w miuj;jhf;fj;jpd; gb, 

 ne ∶ nO2
 

 4   :  1                          (02) 

 ∴  nO2
= 0.5 mol × 

1

4
                (02) 

            = 0.125 mol             (01 + 01) 

,yl;rpa elj;ij vd nfhz;L ,yl;rpa thA rkd;ghl;ilg; gad;gLj;Jjy;, 

  PV = nRT            (02) 

  VO2
= 

nO2
RT

P
 

         =
0.125 mol × 2500 J mol-1

1 × 105 Pa
        (02 + 01) 

         = 312.5 × 10-5 m3            (02 + 01) 

  or    =  3.125 𝑑𝑚3 

III.  Q7 (a) (IV) Vw;g,   

  VO2
 :  VH2

= 1 : 2              (02) 

  ∴ VH2
= 3.125 dm

3 × 2                            (02 + 01) 

            = 6.25 dm
3
   or  6.25 × 10-3m3      (02 + 01) 

 

khw;Wtpil 2 

,e;j rkd;ghL b(ii) Nghd;w mNj Kiwapy; fzf;fplg;gl;lhy; me;je;j kjpg;ngz;fs; 

toq;fg;gLk;      (08) 
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(b)      

(i)  A= (NH4)2Cr2O7 

       B = N2 

       C = Cr2O3 

       D = H2O 

       E=CrCl3(aq)/ Cr(aq)
3+ / [𝐶𝑟𝐶𝑙(𝐻2𝑂)5]2+ 

         F=Cr(OH)3(s)  

        G= [CrCl6](aq)
3-    or   [CrCl4](aq)

-  

        H= [Cr(OH)6](aq)
3-    or    [Cr(OH)4](aq)

-  

        I=Na2CrO4(aq)
/ CrO4(aq)

2-  

        J=Na2Cr2O7(aq)
/ Cr2O7(aq)

2-     (05 x 10 = 50) 

(ii)  G = hexachloridochromium(III) ion 

H = hexahydroxidochromium(III) ion  (04 x 2 = 08) 

(iii)  2Cr(OH)3+ 3H2O2+ 4OH
- →2CrO4

2-+ 8H2O or 2Cr(OH)3+ 3H2O2 →2CrO4
2-+ 4H2O+4H

+ (05)         

(iv)      

I. X= N2               (02) 

Y=NH3             (02) 

II.  Vgu; Ngh~; Kiw (02) 

             200-300 atm     (01) 

 N2(g)
+ 3H2(g)

 ⇌   2NH3(g)
      (02)  

             4000C-5000C    (01) 

 Fe2O3/Fe    Cf;fp                             (01) 

 K2O/Al2O3 tpid Cf;fpfs; (01) 

 

8. (a)   

(i) A- CH3CH2OH 

B- CH3CHO 

 

C 

                                                                                   

    D- CH3CH═CHCHO                   (4 × 8 = 32) 

    E- CH3CH2CH2CHO 

    F- CH3CH2CH2COOH 

    H- CH3CH2CH2COCl 

    G- CH3CH2CH2CH2OH 

 

gb  1 – dil H2SO4 

gb 2 – PCC 

gb 3 – NaOH 

gb 4 – H2/ Pt                                 (4 × 7 = 28) 

gb 5 – H+ (dil H2SO4) / KMnO4 

gb 6 – (i) LiAlH4 (ii) H
+ (dil H2SO4) H3O

+ 

 gb 7 – PCl5 

(ii) nghJthf> my;fNfhy;fs; NaOH cld; jhf;fk; Guptjpy;iy Mdhy; my;bifLfs;                  

jhf;fk; GupAk;..      (10)                                                                                                                                 

CH3CHCH2CHO 
| 
OH

HH

hHh

h 

- 
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(b)         

(i)                                                                                                                                               

 

 

 

 

 

 

 

 

 

                                                                                                                                (4 x 10 = 40) 

(ii)  A- Cl2   (04) 

       B- ePuw;w AlCl3 /  ePuw;w FeCl3  (04) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                 (12) 

 CH3CH2OH 

 CH3CH2Cl  CH3CH2COOH 

 CH3CH2COCl  CH3CH2NH2 

 PCl5  H+/ KMnO4 

 Con NH3 

 Zn/ con HCl 

 PCl5 

 CH3CH2NH2 
 CH3C—NH—CH2CH3 

  

 O 

 ‖ 

 CH3CH2NHCH2CH3 

AlCl 
3

ClCl AlCl 
3

      

Cl

H   

AlCl 
4

   

 

 

Cl

H   

Cl

H

Cl

H

   

Cl

H

Cl

H

   

Cl

H   

AlCl 
4

   

Cl

H   

Cl

HCl 

60 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


AL/2022/02-T- II(B,C) - 23 - 

 

(c) itidy; Viyl;Lfspd;  gupT fhuzkhf C—Cl  gpizg;ghdJ gFjpahd 
,ul;il gpizg;G(03) ciltJ fbdkhfpd;wJ(03). my;ify; Viyl;Lf;fspy; 
mt;thwhd jd;ik ,y;yhikahy; C—Cl gpizg;G ciltJ vspjhfpd;wJ(06). 
vdNt my;ify; Viyl;Lf;fs; fUehl;lg; gpujpaPl;Lj; jhf;fq;fspy; <LgLkhapDk; 
itidy; Viyl;Lf;fs; mt;thW <LgLtjpy;iy.(03)           

                                                           

         

 

                                                       

 

9.  (a) 

(i)  Ag+,Sb
3+
,Co2+,Fe2+,Mg2+, Na+,Ba2+           (05 x 7 = 35) 

 

(ii)     1=AgCl(s)↓ 

  2= Sb2S3(s)↓ 

  3= Fe(OH)3(s)↓ 

  4= CoS(s)↓ 

  5= BaCO3(s)
↓ 

  7= SbOCl(s)↓ 

  fiury; 

 1= [Ag(NH3)2](aq)
+  

 2=CoCl2(aq)   or   [Co(H2O)6](aq)
2+                  

 3= [CoCl4](aq)
2-                                               (05 x 9 = 45) 

(iii)     

I.    Fe2+/Fe3+  fyitia cs;slf;fp vjhtJ xU fhuzk; (03) 

II. fyitapy; Fe2+ or Fe3+  ,Uf;fh vd;gij cWjp nra;tjw;F.      (02)   

(b)  

(i)  NH4NO3→    N2O+ 2H2O  (03)      

2Cl-     →   Cl2 + 2e (01) 

4H+ +2e + MnO2      →   Mn2+ +2H2O (01)    OR 

4H+ + 2Cl- + MnO2       →      Cl2 + Mn2+ +2H2O (03) 

Cl2 + 3I-     →    2Cl- + I3-       or        Cl2 +2I-    →   2Cl- + I2 (03) 

I3
- +2S2O3

2-     →   S4O6
2- + 3I-    or   I2 +2S2O3

2-   →   S4O6
2- + 2I- (03) 

(ii)   NH4NO3 ,d; jpzpT tPjk; 

NH4NO3        →     N2O + 2H2O 

epak T,P apy; H2O jputkhfTk; N2O thAthfTk; ,Uf;fpd;wd. (03) 

         xU %y; ,yl;rpa thA 22.4dm3 nfhz;Ls;sJ  

 nN2O =
134.4 × 10−3 𝑑𝑚3

22.4 mol-1 𝑑𝑚−3
  (02,01) 

 =6 x 10-3 mol (01) 

 

‥ 

 ‥5 ‥  ‥
 

 
‥

5
(5) 

20 

85 

 
‥

5

n 

= 

1

8 

m

ol 

5

n 

= 

1

8 

m

ol 
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%yu; tpfpjq;fs;,  

n NH4NO3  : n N2O  =1 : 1  (02) 

 n NH4NO3 = 6 x 10-3 mol  (01) 

NH4NO3 ,d; %yu; jpzpT = (14 x 2 + 4 x 1 + 16 x 3) gmol-1 (02) 

=80 g mol-1  

                             w NH4NO3= 6 x 10-3  mol x 80 g mol-3   (01) 

                                                          =480 x 10-3  g    (02) 

NH4NO3 ,d; (w/w%) =(480 x 10-3 g/1.24 g) x 100 %  (03) 

                                  = 38.71 %  (04) 

NaCl ,d; jpzpT tPjk;  

n Na2S2O3 = 2.4 x 10-3 mol dm-3 x 20 x 10-3 dm3  (02,01) 

   = 4.8 x 10-5 mol (02)  

%yu; tpfpjq;fs;, 

         nS2O3
2- :  nI2  or   nS2O3

2- : nI3
- 

 = 2:1   (02) 

         n I2 : n Cl2        or    nI3
- : n Cl2              (02) 

         n Cl2 : n Cl-  =  1 : 2                            (02) 

25 cm3 apy; 

  n Cl- = 4.8 x 10-5 mol x 
1

2 
 x 

1

1
 x 2  (01,01) 

= 4.8 x 10-5 mol  (01) 

500 cm3 apy;  

  n Cl- = 4.8 x 10-5  mol x 20   (01) 

                             =96 x 10-5 mol    (02) 

 NaCl ,d; %yu; jpzpT = (23+35.5) g mol-1   (01) 

 =58.5 g mol-1 

 w NaCl = 96 x 10-5 mol x 58.5 g mol-1   (01) 

 =56.16 x 10-3 g   (02) 

 (w/w%) of NaCl = 56.16 g x 10-3 /1.24 g  x 100 %   (03) 

 = 4.53 %  (04) 

(iii)   thA ,yl;rpa elj;ijia nfhz;lJ 

    rktYg;Gs;spAk; KbTg;Gs;spAk; rknkd fUJf  (ahjhapDk; xd;Wf;F 03) 
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10. (a) 
(i) 

• jhtu vz;nza;/ tpyq;Fvz;nza; 
• 𝑁𝑎𝑂𝐻/𝐾𝑂𝐻                                   (2 x 05= 10) 

                                                        
(ii) ntg;gr; nrad;Kiwapy; rtu;f;fhuk;>fpsprNuhy; Ntwhf;fg;gLk;. Fspu; nrad;Kiwapy; 

mt;thW Ntwhf;fg;gLtjpy;iy.       (05) 
 

(iii) 
• rtf;fhukhf;fy; 
• (gf;ftpisthfpa) fpsprupid ePf;fy; 
• rtf;fhuj;ij Rj;jpfhpj;jy; 
• rtf;fhuj;ij KbTg; nghUshfg;ngwy;                 (4 x 03= 12) 

(iv) jhtu tpyq;F vz;nza;apy;  ml;q;fpAs;s epwg;nghUl;fisAk;> khRf;fisAk; ePf;Fjy;.      
         

(v) 
 

 

(10)                                                                                                                    
 

(vi) 
• Brine (NaCl)/gpiwd; fiury; Nru;f;fg;gL;k; ,jdhy; rtu;f;fhuk; tPo;gbthFk; vQ;rpa 

ePu;ka tyaj;jpy; fpsprupd; fhzg;gLk;. 
• fpsprupd; mlq;fpa ePu;tyakhdJ gk;gg;gl;L Ntwhf;fg;gL;k;. 
• J}a;ikaw;w rtf;fhuj;jpYk; fpsprupd; fhzg;gLk; vdNt GJ Nacl fiuriy 

kPsr;;Nru;f;fg;gLk;> kPz;Lk; rtu;f;fhuk; tP;o;gbthf;fg;gl;L ePu;tyak; Ntwhf;fg;gLk;. 
                                               (4 x 02= 08) 

(vii) TFM -rtu;f;fhuj;jpy; cs;s nkhj;jf; nfhOg;Gg; nghUspd; msT. 
 

mOf;fw;Wk; nraw;ghL:- 
• mOf;F vd;gJ vz;nza;g; glnyhnkhd;iwr; #oj;jpuz;l J}Rj;Jzpf;iffs; kw;Wk; 

Nrjdr; Nru;itfspd; fyitahFk;.  
• ePupd; gug;gpOit cau;thifahy; mOf;F ePq;Ftjpy;iy rtu;f;fhuk; %yk; ePupd; 

gug;gpOit Fiwf;fg;gLtNjhL fOty; nrad;Kiw Nkk;gLj;jg;gLk;. 
• rtu;f;fhu %yf;$Wfs;.vz;nza;r; rpWJspfSld; xU njhq;fiyj; Njhw;Wtpg;gjhy; 

mOf;FePq;Fk;. 
                                                    (4 x 03= 12) 

 
(b)  

(i) mkpykio   (05) 
  

(ii) 𝑆𝑂2, 𝑆𝑂3 
(,uz;L;k; rupahapd;) 

• epyf;fup vupf;fg;gly; 
• gz;gLj;jh vz;nzapypUe;J fpilf;Fk; fe;jfk; ml;q;fpAs;s Nru;itfspd; jfdk; 
• epyf;fupkpd; cw;gj;jp 
• ry;G+hpf;fkpycw;gj;jp          (02 + 04= 06) 

R

O

C O CH 
2

R

O

C O CH

R

O

C O CH 
2

 3NaOH 3R

O

C O 
 Na  

  

OHCH 
2

CH

CH 
2

OH

OH

(03) 
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     𝑁𝑂, 𝑁𝑂2 
(,uz;Lk; rupnadpd;) 

• thfdq;fspd; cl;jfvQ;rpd;fspy; eilngWk; jfdk;/Nghf;Ftuj;J 
• iej;jpupf;fkpy cw;gj;jp        (02 + 04= 06) 

 
 

(iii) 𝑁𝑂, 𝑁𝑂2 
   2𝑁𝑂(𝑔) + 𝑂2(g)

→ 2𝑁𝑂2(g) 

  4𝑁𝑂2(𝑔)
+ 2𝐻2𝑂(𝑙) + 𝑂2(𝑔)

 → 4𝐻𝑁𝑂3(𝑎𝑞)
 

 
𝑆𝑂2, 𝑆𝑂3 

 2𝑆𝑂2(𝑔)
+ 𝑂2(𝑔)

→ 2𝑆𝑂3(𝑔)
 

 𝑆𝑂3(𝑔)
+ 𝐻2𝑂(𝑙)  →  𝐻2𝑆𝑂4(𝑎𝑞)

 

 ,itkioePupy; fiutjhy; 
 

𝐻𝑁𝑂3(𝑎𝑞)
+ 𝐻2𝑂(𝑙)  →  𝐻3𝑂+

(𝑎𝑞)
+ 𝑁𝑂3

−
(𝑎𝑞)

 

𝐻2𝑆𝑂4(𝑎𝑞)
+ 2𝐻2𝑂(𝑙)  →  2𝐻3𝑂+

(𝑎𝑞)
+ 𝑆𝑂4

2−
(𝑎𝑞)

 

• 𝐻3𝑂+ nrwpT mjpfhpf;f pH FiwtilAk;.          (7 x 02= 14) 
 

(iv)  

I.  𝑁𝑂3
−, 𝑃𝑂4

3−mad;fs;    (2 x 02= 04) 
II.  

• ePupd; td;ikmjpfhpj;jy; 
    kz;zp;y; cs;s𝐶𝑎, 𝑀𝑔, 𝐴𝑙 mlq;fpA;s;s ghiwfSk; fdpaq;fSk; fiue;J   

mkpyj;jd;ik fhuzkhf ePUld; Nru;tjdhy; ePupd; td;ikj;jd;ik $Lk;. 
                                                           (02 + 03= 05)                                                   

• ePupd; PH  FiwtilAk; 

mkpyj;jd;ik fhuzkhf 𝐻+mad;fs; tpLtpf;fg;gl ePupd; PHFiwAk; 
mkpyj;jd;ik fhuzkhf 𝐻+mad;fs; tpLtpf;fg;glePupd; PH FiwAk.;  (02 +03= 05)   

• ePupy; ghu cNyhfq;fspd; nrwpTmjpfhpf;Fk; 
 ghu cNyhfq;fs; mkpyePupy; fiue;J ePu;epiyfis miltjhy; ghu   cNyhfq;fs; 
ePupy; cs;s nrwpT mjpfhpf;Fk;.                              (02 +03= 05) 

 
 

(c)  
(i) ePupd; myF fdtstpy; c;s;s %yf;$w;W xl;rprd; (𝑂2) msT MFk;. (05) 

(ii) ePupy; thOk; kPd;fs;>eP;u;tho; tpyq;Ffs; ,wf;fj; njhlq;Fk; (05)            
(iii) 2𝑀𝑛(𝑂𝐻)2 +  𝑂2 →  2 𝑀𝑛𝑂2 + 2𝐻2𝑂 

𝑀𝑛𝑂2  +  4𝐻+ →  2𝐼− → 𝑀𝑛2+ + 𝐼2 + 2𝐻2𝑂 
𝐼2 + 2𝑆2𝑂2− → 2𝐼− + 𝑆4𝑂62−             (3 x 05= 15) 
 

(iv) capu; ,urhad xl;rprd; N;fs;tp(BOD), ,urhad xl;rprd; Nfs;tp(COD) mjpfhpf;Fk; ePupy; 
fiue;Js;s xl;rprd; kl;lk; Fiwtiltjhy; ePupy; fiue;jNrjd;r; Nru;itfs; xl;rpNaw;wg;gl 
mt; xl;rprd; gad;gLj;jg;gLtjdhy; fiue;jepiy xl;rprd; kl;lk; FiwtiltNjhL .xl;rprd; 
Nfs;tp mjpfhpf;Fk;.  (15)  

 

3 
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gFjp A- mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 
(xt;nthU tpdhtpd; tpilf;Fk; 100 Gs;spfs; toq;fg;;gLk;) 

 

 

01. (a)gpd;tUk; tpdhf;fSf;Fj; jug;gl;l Gs;spf; Nfhl;bd; kPJ tpilfis vOJf.  

i.NaNO3, Mg(NO3)2, Al(NO3)3 vDk; %d;W Nru;itfspy; cau;gpupif ntg;gk; cila 
Nru;it vJ? 

   ……………………………………………………………………………………………... 
ii.OF2, OF4, SF4 vd;Dk; %d;W %yf;$Wfspy; kpf ,opT cWjpAila %yf;$W vJ? 

 

……………………………………………………………………………………………… 

iii.K+, Na+, Ca2+ vd;Dk; %d;W mad;fspy; cau; epak ePNuw;wy; ntg;gTs;Siwia 
 cila mad; vJ? 
 ……………………………………………………………………………………………… 

iv. C, N, O Mfpa %yfq;fspd; cau; ,uz;lhk; madhf;fw;rf;jp cila %yfk; vJ?  
 

  ……………………………………………………………………………………………..… 
v. SO4

2-, ClO4
-, NO3

- Mfpa %d;W mad;fspy; mjpf vz;zpf;ifahd  cWjpahd 
gupTf;fl;likg;Gf;fis cila mad; vJ? 

 

……………………………………………………………………………………………… 
 

vi.NO2, NO2
-, NO3

- vDk; %d;W $Wfspy; iejurd; mZtpd; kpd;ndjpu;j;;jd;ik $ba $W 
vJ?     
………………………………………………………………………………………………. 
                                                                                                                                          

(b)  i. H, S, O vDk; %yfq;fs; khj;jpuk; mlq;Fk; xU %yf;$wpd; vd;Gf;fl;likg;G                        
fPNo jug;gl;Ls;sJ. ,k;%yf;$wpw;F kpfTk; Vw;Wf;nfhs;sj;jf;f Y}apapd; Gs;spf;  
Nfhl;Lf; fl;likg;ig tiuf.  

 

  

 

ii. 1.%yf;$wpy; cs;s mZnthd;wpd; Kiwikahd Vw;wj;jpid Jzptjw;fhd rkd;ghL 
xd;wpid fPNo jug;gl;Ls;s gjq;fisg; gad;gLj;jp vOJf.  

NA     – mZtpy; cs;s tYtsT ,yj;jpud;fspd; vz;zpf;if. 

NLP    – jdpr;Nrhbfspy; cs;s ,yj;jpud;fspd; vz;zpf;if. 

NBP      –  mZitr;#oTs;s gpizg;Gr;Nrhbfspy; cs;s ,yj;jpud;fspd;      
vz;zpf;if. 

………………………………………………………………………………………………. 
 

2. NkNy ePu; ngw;w Nfhitapid gad;gLj;jp S4 mZtpd; Kiwikahd  Vw;wj;ijj; 
Jzpf.  

 

 

iii.HSO2Cl %yf;$wpw;Fupa kpfTk; cWjpahd Y}apapd; Gs;spf; Nfhl;Lf; fl;likg;G fPNo 
jug;gl;Ls;sJ. ,jw;F tiuaj;jf;f NkYk; %d;W Y}apapd; Gs;spf; Nfhl;Lf; 
fl;likg;Gf;fis (gupTf;fl;likg;Gfs;) tiuf.  

 
 
 
 
 
 
 
 

 

H – O – S – O – S – O – H  

O O 
1 2 3 4 

NO3
-  

Ca2+  

 

(4 Gs;spfs; x 6 = 24 Gs;spfs;) 

 

Vw;wk; = NA –   NLP – ½ NBP 

Ca2+  

 

NaNO3 

OF4 

 

Ca2+  

 
O 

 

SO4
2- 

Ca2+  

 

 S4   ,d; Vw;wk; = 6 – 2 – ½ x 8 = 0 

Ca2+  

 

  H – O – S  –  O –  S  – O – H  

O O 

H –  S –  Cl  

O 

O (+) 

(-) 

H –  S –  Cl  

O 

O 
(-) 

(+) 

H –  S =  Cl  

O 

O 

(+) 

(-) 

H –  S = Cl  

O 

O 

(+) 

(-) 

(5 Gs;spfs;) 

 

(3 Gs;spfs;) 

 

(3 Gs;spfs;) 

 

(3 Gs;spfs; x 3 = 9 Gs;spfs;) 
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II 

III 

IV

. 

iv. fPNo jug;gl;l Y}apapd; Gs;spf; Nfhl;Lf; fl;likg;igAk; mjd; vd;Gf;fl;likg;igAk; 
mbg;gilahff; nfhz;L fPNo jug;gl;l ml;ltiziag; g+uzg;gLj;Jf.  

 

 

 

 

    

(v) njhlf;fk; (viii) tiuAs;s gFjpfs; NkNy gFjp (iv) ,y; jug;gl;l Y}apapd; Gs;spf; Nfhl;Lf; 
fl;likg;ig mbg;gilahff; nfhz;lit. mZf;fSf;F FwpaPbLjy; gFjp (iv) ,y; 
cs;sthwhFk;.  

v. gpd;tUk; ,U mZf;fSf;FkpilNa σ gpizg;Gfs; cz;lhtjpy; gq;Fgw;Wk; mZ/fyg;gpd 
xgpw;wy;fis ,dq;fhz;f.  

I. N7–   H    N7……………………………       H………………………........ 

II. C6 –  N7 C6 …………………………..        N7………….……………….. 

III. N5 – C6          N5…………………………..       C6…………….…………….. 

IV. C4 – N5          C4…………………………..        N5……………….………….. 

V. N1 – S2           N1…………………………..       S2…………….…….………. 
  

vi. gpd;tUk; ,U mZf;fSf;fpilNa π gpizg;Gfs; cz;lhtjpy; gq;Fgw;Wk; mZ xgpw;wy;fis 
,dq;fhz;f.  

I. C3 – C4    C3………………………….          C4………………………….. 

II. N5 – C6     N5…………………………        C6………………………….. 
 

vii. S2,C4,N5,N7 mZf;fisr; Rw;wpAs;s mz;zsthd gpizg;Gf; Nfhzq;fis Fwpg;gpLf.  

S2 ……………… .C4  …………………  N5…………………  N7 …………………. 
 

 viii. S2,C4, N5,N7 mZf;fis mtw;wpd; kpd;ndjpu;j;jd;ik mjpfupf;Fk; tupirapy; jUf                 

…………………. <  …………………..<  ………...................<…………………… 
 

    

(c)  (i)Cl2(g) ,dJ gpizg;Gr;rf;jp +242 kJ mol-1 MFk;. Cl2(g) %yf;$Wfspy; gpizg;Gg;gpupifapid 

Vw;gLj;Jtjw;Fj; Njitahd kpd;fhe;jf;fjpu;g;;gpd; mjp$ba miyePsk; ahJ? (h = 6.626 x 

10-34 J s , c = 3 x 108  m s-1) 
 

 

 

 

 
 

 

     S2    C3     N5 N7 

mZitr; Rw;wpAs;s VSEPR 

Nrhbfspd; vz;zpf;if 

  

      
mZitr; Rw;wpAs;s ,yj;jpud;Nrhb 

Nfj;jpufzpjk;  

      

  

mZitr; Rw;wpAs;s tbtk;          

mZtpd; fyg;ghf;fk;.  
        

I 3 2 3 4 

jsKf; 
Nfhzk;  

Neu;NfhL; jsKf; 
Nfhzk;; 

ehd;Kfp 

Neu;NfhL; 
jsKf; 

Nfhzk ;; 
Kf;Nfhz 
$k;G  

Nfhz  
tbtk;   

V – shape; 

SP2 SP SP3 SP2 

sp3 h.o   1s  a.o  

sp2 h.o  sp3 h.o  

sp2 h.o  sp2 h.o  

sp2 h.o  

sp2 h.o  

sp   h.o  

sp h.o / 2p a.o 

2p a.o 

2p a.o 2p a.o 

2p a.o 

 1180(±10)  1800  1200  (±10)  1070    (±10)  

C4 S2 N7 

N – S – C – C – N – C – NH2  

O H 

1       2       3       4       5        6     7      

N ≡ S – C ≡ C – N = C – NH2  

O   H 

(+) 

_ 

N5 

𝐂𝐥𝟐(𝐠)  
∆𝑯𝒃𝒐𝒏𝒅 𝒅𝒊𝒔 𝑪𝒍𝟐(𝒈)

𝜽  

→            𝟐𝐂𝐥(𝐠)        

2 mol Cl(g) cUthfj; Njitahd rf;jp = 242kJ mol-1 

Cl(g) %yf;$Wfs; cUthf;fNjitahd rf;jp = 242kJ mol-1/ 6.022x1023 mol-1 

1 photon ,d; rf;jp 𝑬 = 𝒉𝑪 𝝀⁄                  𝝀 = 𝒉𝑪 𝑬⁄  

  𝝀 =
𝟔.𝟔𝟐𝟔×𝟏𝟎−𝟑𝟒𝑱𝒔×𝟑×𝟏𝟎𝟖𝒎𝒔−𝟏

𝟐𝟒𝟐×𝟏𝟎𝟑𝑱𝒎𝒐𝒍−𝟏
 x 6.022 x1023 mol 

  𝝀 = 𝟒𝟗𝟒 𝒏𝒎(±𝟏)  
 

2. fl;Gyg;gpuNjrj;jpw;F cupaJ.  

 

(1Gs;spfs; x 16 = 16 Gs;spfs;) 

 

(1 Gs;spfs; x10 = 10 Gs;spfs;) 

 

(1 Gs;spfs; x 4 = 4 Gs;spfs;) 

 

(2 Gs;spfs;) 

 

(1 Gs;spfs; x 4 = 4 Gs;spfs;) 

 

(12 Gs;spfs;) 

 

………(3+1) 

 

……(3) 

 

……(2) 

 

……(3) 
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(i) ,t; kpd;fhe;jf;fjpuhdJ kpd;fhe;jepwkhiyapd; vg;gpuNjrj;jpw;F cupaJ? 

      ……………………………………………………………………………………………… 

(ii) gpd;tUk;; ,ay;Gfspidf; fUj;jpw;nfhz;L %yf;$WfSf;F NeNu rup (√)  Gs;sb ,Ltjd; 
%yk; fPNo jug;gl;l ml;ltizapid g+uzg; gLj;Jf.  
 

 

 
 
 
 

02. (a)  (i),(ii),(iii) Mfpa tpdhf;fs; gpd;tUk; juTfis mbg;gilahff; nfhz;lit.  
A MdJ tpfpjk; 1:2:4 ,y; cs;s (,urhad #j;jpuj;jpd; tupirapyd;W) %d;W 
%yfq;fisf; nfhz;l Xu; mad; Nru;itahFk;. ,tw;wpy; xd;W Mtu;j;jd 

ml;ltizapy; ehd;fhk; Mtu;j;jdj;jpw;Fupa xU d-njhFg;G %yfkhFk;. A ,y; 
fhzg;gLk; fw;wad; MdJ ,aw;ifapy; fhdiyw;wpy; fhzg;gLfpd;wJ. ,t; %yfk; 

Fspu;ePUld; jhf;fkilaf;$baJ. A ,id ePupy; fiuf;Fk; NghJ xU kQ;rs; 
epwf;fiury; ngwg;gLfpd;wJ.  

 

B MdJ A ,y; cs;s %d;W %yfq;fisAk; nfhz;l xu; mad; Nru;itahFk;. A 

,w;F Ijhd mkpyj;ij Nru;f;Fk; NghJ nrk;kQ;rs; epwKila fiury; B 
ngwg;gLfpd;wJ.  
 

C MdJ ,U %yfq;fisf; nfhz;l xU thAthFk;. ,J xl;rpNaw;Wk; fUtpahfTk; 

jho;j;Jk; fUtpahfTk; nraw;glf;$ba xU td;dkpyk; MFk;. AgNO3(aq) MdJ C ,d; 
ePu;f;fiurypw;F Nru;f;fg;gLk; NghJ ntz;zpw tPo;gbT ngwg;gLfpd;wJ. ,t;tPo;gbT 

Ijhd NH3 ,y; fiue;J epwkw;w fiuriy jUk;. C ,d; kpif nrwpe;j fiurypw;F 

jpz;kk; B ,idr; Nru;f;Fk; NghJ D vd;Dk; ntspwpa gr;ir epwKila thATk; 

epwKs;sfiury; E Ak; ngwg;gLfpd;wJ.  
 

F MdJ %d;W %yfq;fisf; nfhz;l xU ePyg;gr;ir epw Cd;gir tPo;gbthFk;. 

,jw;F G vd;Dk; 1:1 tpfpjKila ,UNtW mZf;fspdhy; Md ghFj;jd;ikahd 

jputj;ij fhu Clfj;jpy; Nru;f;Fk; NghJ A ,y; cs;s md;dad; ngwg;gLfpd;wJ.  
 

H MdJ ,U %y nkd; mkpyj;jpd; mdaidf; nfhz;l Nrhbak; cg;ghFk;. H ,d; 

xU fiurypw;F BaCl2(aq) ,id Nru;f;Fk; NghJ xU ntz;zpw tPo;gbT I 

cUthfpd;wJ. ,J Ijhd mkpyj;jpy; fiufpwJ. tPo;gbT I ,w;F G ,id Nru;f;Fk; 
NghJ ngwg;gLk; tPo;gbT Ijhd mkpyj;jpy; fiutjpy;iy.  
 

J MdJ mZntz; 15 ,w;F cl;gl;l %d;W %yfq;fspdhy; cUthf;fg;gl;l xU %y 

nkd;dkpyk; MFk;. ,J ,Utoptpfhuj;jpw;F cl;gLtjd; %yk; epwkw;w thA K ,idAk; 

xU ghFj;jd;ikahd xU %y td;dkpyk; L ,idAk; cUthf;Fk;. 

  

i. A njhlf;fk; L tiuf;Fkhd ,urhad ,dq;fis ,dq;fhz;f.  
(Fwpg;G :,urhad #j;jpuq;fis vOJf) 

A :……………………………………. G :………………………………… 

B :……………………………………. H :………………………………… 

%yf;$W 
KidT 

cs;sJ 

KidT 

mw;wJ 

jstbT 

MdJ 
jstbT 

mw;wJ 

ikamZ MdJ ml;lktpjpia  

G+u;j;jpahf;Ffpd;wJ G+u;j;jpahf;ftpy;iy 

CCl4          

XeOF2          

HCHO   
   

 
  

 

SCl4          

(√) 

(√) (√) 

(√) (√) (√) 

(√) 

fl;Gy gpuNjrk; 

(√) (√) (√) 

(√) (√) 

K2CrO4 

K2Cr2O7 Na2SO3 

H2O2 

(2 Gs;spfs;) 

 

(0.5 Gs;spfs; x 12 = 6 Gs;spfs;) 
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C :……………………………………. I  :…………………………………. 

D :……………………………………. J  :…………………………………. 

E :……………………………………. K :………………………………… 

F :…………………………………….. L :………………………………… 

ii. gpd;tUtdtw;Wf;Fr; rkg;gLj;jpa mad; rkd;ghLfisj; jUf. (ngsjpfepiyfs; 
mtrpakpy;iy) 
1. A ,ypUe;J B cz;lhjy; (A ,w;F mkpyk; Nru;f;ifapy;) 

……………………………………………………………………………………… 

2. B + C → D + E+ Vida tpisTfs;. 

……………………………………………………………………………………… 

3. F + G + OH- → 

……………………………………………………………………………………… 

iii. gpd;tUk; fiury;fSld; mkpy Clfj;jpy; B ,id Nru;f;Fk; NghJ eilngWk; 
jhf;fq;fSf;F rkg;gLj;jpa mad; rkd;ghLfisj; jUf. (ngsjpf epiyfs; 
mtrpakpy;iy) 
1. G ,d; ePu;f;fiury; 

……………………………………………………………………………………… 

2. H ,d; ePu;f;fiuy; 

……………………………………………………………………………………… 

3. H2S(g) cld;   

………………………………………………………………………………………. 

 

(b) (i)gpd;tUtdtw;wpw;fpilNa eilngWk; jhf;fq;fSf;Fr; rkg;gLj;jpa ,urhadr; 
rkd;ghLfisj; jUf. (ngsjpf epiyfs; mtrpakpy;iy) 

1. Mg(s) ,w;Fk; nrwpe;j H2SO4(aq) ,w;Fk; 

……………………………………………………………………………………… 

2. Cl2(g) ,w;Fk; Fspu; Ijhd NaOH(aq) ,w;Fk;  

……………………………………………………………………………………… 

3. Al2O3(s) ,w;Fk; NaOH(aq) ,w;Fk;     

……………………………………………………………………………………… 

4. Cu(s) ,w;Fk; Ijhd HNO3(aq) ,w;Fk;  

……………………………………………………………………………………… 

(ii)Nkw;$wpa (b) (i) (3) ,y; ngwg;gLk; tpisnghUspw;F Jspj;Jspahf kpif Ijhd HCl(aq) 
,idr; Nru;f;Fk; NghJ eilngWk; jhf;fj;jpw;fhd rkd;nra;j rkd;ghl;bidAk; 
mtjhdj;ijAk; Fwpg;gpLf.  
1. mtjhdk;   

……………………………………………………………………………………… 
2. rkd;ghL   

……………………………………………………………………………………… 

 

03. (a)  NO2(g) ,w;Fk; CO(g) ,w;Fk; ,ilapyhd Gw ntg;gj;jhf;fkhdJ gpd;tUk; ,U 
Kjd;ikg;gbfspDhlhf eilngWfpd;wJ. 

gb 1     NO2(g) + NO2(g)  →NO3(g) + NO(g)  Vtw;rf;jp Ea1   tPjkhwpyp k1 

gb 2     NO3(g) + CO(g) → NO2(g) + CO2(g)  Vtw;rf;jp Ea2   tPjkhwpyp k2 

nkhj;j tpisAs;j;jhf;fj;jpd; Vtw;rf;jp Ea MFk;   

i. Nkw;gb ,UgbfSf;Fkhd jhf;f tPjtpjpf;Nfhitapid vOJf. 

…………………………………………………………………………………………………..…

………………………………………………………………………………...… 

 

 

( 3 Gs;spfs;) 

 

2CrO4
2-

(aq)  + 2H+
(aq) → Cr2O7

2-
(aq) + H2O(l) 

Cr2O7
2- + 14H+  + 6 Cl- → 2Cr3+ +  3Cl2 + 7H2O    /    K2Cr2O7 + 6HCl + 8H+→ 2Cr3+ + 3Cl2 + 7H2O + 2K+ 

2Cr(OH)3 + 3H2O2 + 4OH- → 2CrO4
2- + 8H2O 

 

 

 Cr2O7
2-

 (aq)
 + 3H2O2(aq) + 8H+

(aq) → 2Cr(aq)
3+ + 7H2O(l) + 3O2(g) 

 
 
 Cr2O7

2-
 (aq) +3SO3

2-
 (aq) + 8H+

(aq) → 2Cr3+  (aq)+ 3SO4
2- (aq) + 4H2O(l) 

 
  Cr2O7

2- + 3H2S + 8H+→ 2Cr3+ + 3S + 7H2O 

 
 

 Mg + 2H2SO4→ MgSO4 + SO2 + 2H2O 

 
 
 Cl2  + 2NaOH →  NaCl + NaOCl + H2O  

 
  Al2O3  + 2NaOH → 2NaAlO2 + H2O            NaAlO2 /[NaAl(OH)4] 

 
 
 3Cu + dil.8HNO3→ 3Cu(NO3)2 + 2NO + 4H2O  

 
 

 ntz;zpw Cd;gir tPo;gbT Njhd;wp kpif HCl(aq) ,y; fiue;J njspe;j fiury; ngwg;gLk;. 

 
  NaAlO2 + HCl +H2O → Al(OH)3 + NaCl   

 
 

HCl 

Cl2 

Cr3+ 

Cr(OH)3 HNO3 

NO 

HNO2 

BaSO3 

R1 =K1[NO2(q)]2  

R2 = K2[NO3(g)] [CO(q)] 
   

 
 

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

 
(4 Gs;spfs;) 

 (4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 
(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 

(4 Gs;spfs;) 

 
(4 Gs;spfs;) 

  Al(OH)3 + 3HCl → AlCl3  + 3H2O   

 
 

(4 Gs;spfs;) 

 

( 3 Gs;spfs;) 
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ii. Vtw;r;rf;jpfSf;fpilapyhd njhlu;ghdJ Ea = Ea1 > Ea2 vdj;jug;gLfpd;wJ. 
jhf;fepu;zag;gb vJ? fhuzk; jUf 

…………………………………………………………………………………………… 

iii. jhf;fj;jpw;fhd tPj tpjpf;Nfhitapid vOJf. 

………………………………………………………………………………………...… 

iv. jhf;fj;jpw;F CO(g) mtrpakh? fhuzk; jUf. 

……………………………………………………………………………………...…… 

v. Nkw;gb jhf;fj;jpw;fhd ntg;g cs;Siwr;rf;jpahdJ jhf;fg;ghijAld; khw;wkil 

tjpid fPNojug;gl;l mr;Rf;fspy; tiuf. tiugpy; jhf;fpfs;, tpisTfs;, ,il 

epiy, Vtw;r;rf;jpfs;, ntg;g cs;Siwkhw;wk; vd;gtw;wpid nghUj;jkhd  
,lq;fspy; Fwpj;Jf;fhl;Lf. 
 
 
 
 
 

 

 

 

 

Nkw;gb jhf;fj;jpw;Fg; nghUj;jkhd Cf;fpnahd;wpidg; gpuNahfpf;Fk; NghJ jhf;f 
tupirfspidj; Jzptjw;fhf Nkw;nfhs;sg;gl;l gupNrhjidfspd; ngWNgWfs; gpd;tUk; 
ml;ltizapy; fhl;lg;gLfpd;wJ.  

ntg;gepiy gupNrhjid 
,yf;fk; 

NO2(g) ,d; 
Muk;gr;nrwpT 

CO(g) ,d; Muk;gr;nrwpT CO2(g) ,d; Njhd;wy; tPjk; 

T1 1 0.2 mol dm-3 0.2 mol dm-3 2.00 x 10-4 mol dm-3 s-1 

T1 2 0.1 mol dm-3 0.2 mol dm-3 1.00 x 10-4 mol dm-3 s-1 

T1 3 0.1 mol dm-3 0.1 mol dm-3 5.00 x 10-5 mol dm-3 s-1 

T2 4 0.1 mol dm-3 0.2 mol dm-3 5.00 x 10-5 mol dm-3 s-1 

T2 5 0.2 mol dm-3 c    mol dm-3 1.25 x 10-5 mol dm-3 s-1 

vi. Cf;fpapidg;gpuNahfpf;Fk; NghJ jhf;ftupirfspidj; Jzpf. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

………………………………………………………………………………………….…………

……………………………………………………………………………….……………………

……………………………………………………………………. 

…………………………………………………………………………………………. 

vii. T1 , T2 ,y; cau;ngWkjpAilaJ vJ? fhuzk; jUf. 

…………………………………………………………………………………………. 

 

viii. c ,dJ ngWkjpapidf;fzpf;Ff. 

………………………………………………………………………………………….…………

……………………………………………………………………………….……………………

……………………………………………………………………. 

 

 

1k; gb ,Vtw;rf;jp $bagb nkJthd gbahFk;.  

   

 
 

R = k1[NO2(g)]2   

 
 Mk; CO jhf;fp MFk;.  

 

   

 
 

 R= k[NO2(g)]a[CO(g)]b       
 2.00 x10-4 moldm-3s-1 = k [0.2moldm-3]a [0.2moldm-3]b ……...(1) 

 1.00 x 10-4moldm-3s-1 = k [0.1moldm-3]a[0.2moldm-3]b ……...(2) 

5.00 x10-5 moldm-3s-1 = k [0.1moldm-3]a [0.1moldm-3]b …......(3)  

 
    

 
 

  
(1)/(2) → 2 = 2a                        a =1 
(2)/(3) → 2 = 2b                        b =1

 
    

 
 

a + b =2 

   

 
 T1 > T2 ntg;gepiy mjpfupg;Gld; jhf;f tPjk; mjpfupf;Fk; 

 

   

 
 

      5.00 x10-5 mol dm-3s-1 = k( 0.1 mol dm-3) (0.2 mol dm-3)   ….. (01) 

  1.25 x10-5  mol dm-3s-1 = k( 0.2 mol dm-3) (c mol dm-3) 
    …...(02) 

(𝟐)

(𝟏)
→ 

𝟏.𝟐𝟓

𝟓.𝟎𝟎
=
𝟎.𝟐

𝟎.𝟏
×

𝑪 𝒎𝒐𝒍 𝒅𝒎−𝟑

𝟎.𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑
   

 

   

 
 

( 2 + 1 Gs;spfs; = 3 Gs;spfs;); 

 

( 2 Gs;spfs;) 

 
( 2 + 1 Gs;spfs; = 3 Gs;spfs;); 

 

( 12 Gs;spfs;) 

 

( 1 ) 

 

( 1 ) 

 

( 1 ) 

 

( 1 ) 

 

( 1 ) 

 

( 1 ) 

 

( 1 ) 

 

(5) ……… 

 

( 4 Gs;spfs;) 

 

( 3 Gs;spfs;) 

 

( 4 Gs;spfs;) 

 
( 4 Gs;spfs;) 

 ( 4 Gs;spfs;) 

 

( 3 Gs;spfs;) 

 

( 2 Gs;spfs;) 

 
( 2 + 2 = 4 Gs;spfs;); 

 

( 5 Gs;spfs;) 

 

( 3 Gs;spfs;) 

 

( 3 Gs;spfs;) 

 
𝑪 = 𝟎.025 mol dm-3 
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(b) fPNo jug;gl;Ls;sthW xOq;fikg;G jahu;nra;ag;gl;L 250C ,y; epak kpd;fyk; xd;W  
cUthf;fg;gl;Ls;sJ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

i. ,f;fyj;jpd; mNdhl;L, fNjhl;L kpd;tha;j;jhf;fq;fspidj; jUf. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 
 

ii. ,t;tpU miuf;fy xOq;fikg;Gf;fSk; flj;Jk; fk;gp xd;wpdhy; ,izf;fg;gLk; NghJ 
eilngWk; fyj;jhf;fj;jpid vOJf. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 
 

iii. Nkw;gb fyj;jpy; Cl-
(aq) ,d; nrwpT mjpfupg;ghdJ FNshupd; kpd;thapd; jdp kpd;tha; 

mOj;jj;jpy; vt;tpj ghjpg;gpid Vw;gLj;Jk;? fyj;jpd; kpd;dpaf;f tpirapy; vt;tpj 
ghjpg;gpid Vw;gLj;Jk;? 
1. FNshupd; kpd;thapd; jdp kpd;tha; mOj;jk;. 

………………………………………………………………………………………… 

2. fyj;jpd; kpd;dpaf;ftpir.  

………………………………………………………………………………………… 

iv. fyj;jpd; epak kpd;dpaf;ftpirapidf; fzpf;f. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…………………………………………………………………… 

v. Nkw;gb fyj;jpw;fhd IUPAC Kiwf;fhd fyf;FwpaPl;bid vOJf.  

………………………………………………………………………………………… 

 
 

04. (a)A,B,C Mfpad %yf;$w;Wr; #j;jpuk; C5H13N If; nfhz;l fl;likg;Gr; rkgF jpaq;fshFk;. 

A,B,C Mfpatw;wpf;F NaNO2/dil HCl ,idr; Nru;f;Fk; NghJ N2 thAf;Fopo;fs; 

ntspNaWtJld; C5H12O vDk; %yf;$w;Wr; #j;jpuKila D,E,F Nru;itfspid KiwNa 

je;jd. ,tw;wpy; E khj;jpuk; xspapaw; rkgFjpa Njhw;wg;ghl;;bid fhl;lf;$baJ. D,F vd;gd 

xd;Wf;F xd;W jhdr;rkgFjpaq;fshFk;. D,E Mfpad PCC cld; jdpj;jdpNa jhf;fKw;W 

KiwNa G,H Ij; je;jd. F MdJ PCC cld; jhf;fKWtJ ,y;iy. G,H Mfpad 2,4-

DNP cld; epwtPo;gbTfisj;jUk; mNjNtis mNkhdpah Nru; AgNO3(aq) cld; nts;sp 
MbiaAk; je;jd.  

  A,B,C,D,E,F,G,H Mfpatw;wpd; fl;likg;Gfis fPNo jug;gl;l ngl;bfspy; tiuf.  
 
 
 
 
 
 
 
 

2Hg(l) + 2Cl-
(aq)⇌ Hg2Cl2(s) + 2e 

 

   

 
 

Cl2(g) +2e ⇌ 2Cl-
(aq) 

 

   

 
 

2Hg(l) + Cl2(g) → Hg2Cl2(s) 

   

 
 

jdpkpd;tha; mOj;jk; kiwapy; mjpfupf;Fk;/ NkYk; kiwahFk;   

 
 khw;wkiltjpy;iy   

 
 Eθ

Cell = Eθ
Cathode - Eθ

anode  

Eθ
Cell = Eθ

Cl2(g)/Cl
-
(aq) - Eθ

Hg2Cl2(s)/ Hg(l) 

           1.36V –  (0.27V) = 1.09 V 

 
 

( 4 Gs;spfs;) 

 
( 4 Gs;spfs;) 

 

( 5 Gs;spfs;) 

 

( 4 Gs;spfs;) 

 

( 4 Gs;spfs;) 

 

( 3 Gs;spfs;) 

 
( 4 + 2 Gs;spfs;) 

 
( 5 Gs;spfs;) 

 

Cl-
(aq)(1 mol dm-3) Eθ                  =  +0.27 V 

Hg2Cl2(aq)
 / Hg(l) 

Eθ                       = +1.36 V  Cl2(g)
 / Cl-(aq) 

Cl2(g) 

Pt fk;gp 

Pt jl;L 

Hg2Cl2(s) 

Hg(l) 

Pt fk;gp 

Pt(s)|Hg(l)|Hg2Cl2(s)|Cl-
(aq,1 mol dm-3)|Cl2(g, 1atm)|Pt(s)  

 
 

A 

 

CH3 – CH – CH2 – CH2 – NH2 

CH3 

B 

CH3 – CH2– CH – CH2 – NH2 

CH3 

C 

CH3 – C – CH2CH3  

CH3 

NH2 
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***** 

 
 
 
 
 
 
 
 
 
 
 
 
 

(b) fPNo jug;gl;Ls;s ngl;bfspy; K,L,M Mfpa Nru;itfspd; fl;likg;Gf;fis tiutjd; %yKk; 
P,Q,R Mfpa Nrhjidg; nghUs;fis jUtjd; %yKk; gpd;tUk; %d;W jhf;fj; njhlupfisAk; 
g+uzg;gLj;Jf.  
 

njhlup 1  
 
 

     
 

  
 
 
 
 
 

 
 

   njhlup 2 

 
 
 
 

 

 
njhlup 3 
 
 
 
 

(c)  jug;gLk; jhf;fj;jpw;Fg; nghUj;jkhd nghwpEl;gg;gbfspid vOJf 

 

 

 

 

    

M 

OH N2
+Cl- 

OH-
(aq) 

R 

CH3 – C ≡ C – CH3  CH3 – C =  C – CH3  

H H 

L 
Con H2SO4 

CH2 – C – H  

O 

NaOH(aq) Q 

2.H2O 

1.HCHO P 

K  

CH2Br 

I J 

P Q K 

R L 

M 

CH2Br CH3 
Br2/ #upaxsp 

Mg / cyu;<ju; 

OH 

CH2 – CH – CH–CHO 
PPC 

H2/Pd/BaSO4/Quinoline 

H 

CH3 – CH2 – C – CH3  

OSO2OH 

N= N  

HO 

Br Br 
  

2Br∙ 

H 

H 

C∙ Br Br    CH2Br + Br ∙ 

C 

H 

H 

H  ∙Br  C∙  + HBr 

H 

H 

( 8 Gs;spfs; x 7 = 56 Gs;spfs;); 

 

( 5 Gs;spfs; x 5 = 25 Gs;spfs;); 

 

G 

E D 

H 

 

( 4 Gs;spfs;); 

 

( 5 Gs;spfs;); 

 

( 5 Gs;spfs;); 

 

( 5 Gs;spfs;); 

 

CH3 

CH3  - CH2 – CH – CH2 – OH  

F 

CH3 

CH3 – C – CH2CH3  

OH 

CH3 CH – CH2 – CH2 – OH  

CH3 

CH3 

CH3  - CH – CH2 – CHO  

CH3 

CH3  - CH2 – CH – CHO  
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            AB2 C2(g)            ⇌         AB2(g)    +    C2(g) 

  Muk;g %y;       0.5mol             -                  - 

  Khw;wk;           -x                                   +x              +x 

rkdpiyapy; %y;  0.5mol – x            x                 x 

 

0.5 mol – x  = 0.2 mol         

x = 0.3mol  

𝑛𝐴𝐵2(𝑔) = 𝑥 = 0.3𝑚𝑜𝑙 

𝑛𝐶2(𝑔) = 𝑥 = 0.3𝑚𝑜𝑙 

𝑛𝐴𝐵2𝐶2(𝑔) = 0.5 − 𝑥 = 0.2𝑚𝑜𝑙 

V
nC =  

  3
3)(22 1.0

2
2.0 −== moldm

dm
molCAB g  

  3
3)(2 15.0

2
3.0 −== moldm

dm
molAB g  

   )(2)(2 gg CAB =  = 0.15 moldm-3 

  3

)(2 15.0 −= moldmC g  

  
 )(22

)(2)(2

g

gg

C
CAB

CAB
K =  

          
3

33

1.0

15.015.0
−

−− 
=

moldm

moldmmoldm
 

          3225.0 −= moldm  
 

 

 

 nRTKcKp = )(                                                     𝛥𝑛 = (1 + 1 − 1) = 1 

 𝐾𝑝 = 0.225 × 103𝑚𝑜𝑙𝑚−3 × (4 × 103𝐽𝑚𝑜𝑙−1) 

       Pa5109=  

 

 

 

( 2 Gs;spfs;); 

 ………………..( 1 Gs;spfs;); 

 
…………………( 2 Gs;spfs;); 

 

…………………( 1 Gs;spfs;); 

 …………………( 1 Gs;spfs;); 

 
…………………( 1 Gs;spfs;); 

 …………………( 1 Gs;spfs;); 

 

…………………( 2 Gs;spfs;); 

 
…………………( 2 Gs;spfs;); 

 
…………………( 2+1 Gs;spfs;); 

 

…………( 1 Gs;spfs;); 

 

 …..…( 1 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 

…………( 2+1 Gs;spfs;); 

 

…………………( 1 Gs;spfs;); 
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                                                AB2(g)            +      D(s)   ⇌    AD(s)         +  B2(g) 

Muk;g gFjp mKf;fk;  3x105Pa             -                 - 

khw;wk;               - P                                                                   +P 

rkdpiy gFjpKf;fk;  3x105Pa –P                         -                            P 

PB2(g) = P=2x105Pa 

PAB2(g)=  3 x105 Pa – 2x105 Pa =1x105 Pa 

                   𝐾𝑝 =
𝑃𝐵2(𝑔)

𝑃𝐴𝐵2(𝑔)
 

                           
Pa

Pa
5

5

101

102




=  

                            2=  

                 AB2C2(g) + D(s)  ⇌  AD(s) + B2(g) + C2(g)           

     ,q;F (3) = (1) + (2) 

                    Kp3 = Kp1 x Kp2 

               = 9 x 105 Pa  x  2 

               = 18 x 105  Pa. 

 

Ptotal   = PAB2 C2(g) + PB2(g) + PC2(g) 

  = 2 x105 Pa + 2 x105 Pa x 3 + 2x105 pa x 3 

              = 14 x105Pa  

    
  

𝑛𝐴𝐵2𝐶2(𝑔) = 𝑛𝐵2(𝑔) = 1: 1 

vdNt Muk;gj;jpy; PAB2C2(g) = 4P 

       = 4 x 2 x 105Pa 

       = 8 x 105Pa 

 

Muk;gj;jpy; njhFjpf;F PV = nRT ,d; gb  

8 x105Pa  x 5 x10-3m3 = n x 4 x 103Jmol-1 

n = 1mol 

( 2 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 …………( 1 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 

…………( 3 Gs;spfs;); 

 
…………( 2+1 Gs;spfs;); 

 

 

 
…………( 3 Gs;spfs;); 

 
…………( 2+1 Gs;spfs;); 

 

…………( 1 Gs;spfs;); 

 
…………( 1 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 …………( 2+1 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 
…………( 2+1 Gs;spfs;); 
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AB2(g) → A(g) + B2(g) ……………..(1)  ∆H1, ∆S1 

D(s) + A(g) → AD(s)   ……………...(2)  ∆H2, ∆S2 

AB2(g) + D(s) → AD(s) + B2(g) ……,,(3)                        ∆Hrxn,∆Srxn 

(3) = (1) + (2) 

∆Hxn  = ∆H1 + ∆H2 

 = 25kJmol-1 + (-10KJmol-1) 

 = +15kJmol-1 

∆Srxn  = ∆S1 + ∆S2 

 = 40Jmol-1K-1 + (-20Jmol-1K-1) 

 = +20J mol-1K-1 

 

      ∆Hrxn = ∑∆𝐻𝑓 tpisTfs; -∑∆𝐻𝑓 jhf;fpfs;  

            = 27KJmol-1 + 40KJmol-1 – 55 KJmol-1  

  = 12 KJmol-1 

  

…………( 3 Gs;spfs;); 

 

…………( 3 Gs;spfs;); 

 

(mKf;fg; 
ngWkhdq;fs; rup 
vdpd; 4 Gs;spfs; 
toq;Ff); 
 

(nkhj;jk; 10 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 …………( 2+1 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 …………( 2+1 Gs;spfs;); 

 

( 3 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 …………( 3 Gs;spfs;); 

 
…………( 2+1 Gs;spfs;); 
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∆Srxn = ∑𝑆  tpisTfs; -∑𝑆  jhf;fpfs;  

  = 80Jmol-1K-1 + 60Jmol-1K-1 – 100Jmol-1K-1 

  = 40Jmol-1K-1 

 

 

      AB2(g) + D(s) → AD(s) + B2(g) ………………….(1) 

AB2C2(g) → AB2(g) + C2(g)   ………………….(2) 

AB2C2(g) + D(s)  → AD(s) + B2(g) + C2(g) …….. (3) 

(3) = (1) + (2) 

(3) ,w;fhd ∆Hrxn  = 15kJmol-1 + 12kJmol-1 

   = 27kJmol-1 

(3) ,w;fhd ∆Srxn  = 20Jmol-1K-1 + 40Jmol-1K-1 

   = 60Jmol-1K-1 

 

∆G = ∆H - T∆S 

jhf;fk; Rakhf eilngw Muk;gpf;Fk; epiyapy; ∆G = 0 

0 = ∆H - T∆S 

T∆S = ∆H 

11

13

60

1027
−−

−
=




=

KJmol

Jmol

S

H
T

 
   K450=  

 2M(aq) ⇌ M2(aq) 

 
 2)(

)(2

aq

aq

M

M
Kc =  

 
 

kc

M
M

aq

aq

)(2

)( =  

…………( 2 Gs;spfs;); 

 …………( 3 Gs;spfs;); 

 
…………( 2+1 Gs;spfs;); 

 

…………( 3 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 
…………( 3 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 …………( 1 Gs;spfs;); 

 
…………( 2 Gs;spfs;); 

 …………( 3 Gs;spfs;); 

 …………( 2 Gs;spfs;); 

 

…………( 1 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 
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3

62

3

2.0
2

08.0 −
−

== moldm
dmmol

moldm

 

 

  

 3M ⇌ M3 

 
 3

3

M

M
Kc =   

 
  3

1

3








=

Kc

M
M  

3
1

62

3

20

54.0








=

−

−

dmmol

moldm
 

33.0 −= moldm  

 

 

 
 
  OHM

CClM
K D

2

4=  

        
3

3

2.0

3.0
−

−

=
moldm

moldm
 

         5.1=   

NaA(aq) + HCl(aq) → HA(Aq) + NaCl(aq) 

Njitg;gl;l nHCl(aq) = 0.4 moldm-3 x 20 x10-3dm3   = 8 x 10-3mol 

        n NaA = n HCl = 1:1  

Muk;gj;jpy; vLj;j n NaA(aq) = 8x10-3mol 

      C = n/V  

[NaA(aq)] = 8 x10-3mol/ 20 x10-3dm-3 

   = 0.4moldm-3 

 

 

                                   HA(aq) + H2O(l)      ⇌    H3O+
(aq) +   A-

(aq)  

Muk;gnrwpT    C                                  -               -  

khw;wk;        -Cα                            +Cα          +Cα 

rkdpiy nrwpT C (1-α)              Cα            Cα 
 

,q;F α <<<1 vdNt C (1-α) Ω C 

vdNt HA(aq) ,d; nrwptpy; Vw;gLk; khw;wk; Gwf;fzpf;f $baJ.  

𝐾𝑎 =
[𝐻3𝑂(𝑎𝑞)

+ ][𝐴(𝑎𝑞)
− ]

[𝐻𝐴(𝑎𝑞)]
 

……( 1+1 Gs;spfs;)  

  ………( 2 Gs;spfs;)  

 

…………( 2 Gs;spfs;); 

 

…………( 3+2 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 
…………( 1 Gs;spfs;); 

 

…………( 3 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 

…………( 1 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 

…………( 2 Gs;spfs;); 

 
 ………( 2+2Gs;spfs;); 

 
 ………( 1 Gs;spfs;); 

 
 ………( 2 Gs;spfs;)  

 
 ………( 1 Gs;spfs;)  

 
 ………( 2 Gs;spfs;)  

  ………( 1+1 Gs;spfs;)  

 

 ( 2 Gs;spfs;)  
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,q;F [𝐻3𝑂(𝑎𝑞)
+ ] = [𝐴(𝑎𝑞)

− ] 

∴ 𝐾𝑎 =
[𝐻3𝑂(𝑎𝑞)

+ ]2

[𝐻𝐴(𝑎𝑞)]
 

[𝐻3𝑂(𝑎𝑞)
+ ] = √𝐾𝑎[𝐻𝐴(𝑎𝑞)] 

  335

)(3 2.0102 −−−+ = moldmmoldmOH aq  

626104 −−= dmmol  

33102 −−= moldm  

 +−= )(3log aqOHpH  

 = -log (2x10-3) 

 = 3 – log2 

 = 3 – 0.3010 

 = 2.6990 

 

 

 

 

   

 n NaA(aq) =.4moldm-3 x30 x10-3dm3    n  HCl(aq) = 0.4moldm-3 x 20 x 10-3dm3 

 

                              NaA(aq)             +      HCl(aq)         →    HA(aq)      +     NaCl(aq) 

            Muk;g %y;      12 x10-3mol           8 x10-3mol           -                        - 

jhf;fpa %y;  8 x10-3mol           8 x10-3mol    -                        -  

vQ;;rpa %y;  4 x10-3mol        -  8 x10-3mol  8 x10-3mol  
 

jhq;fw; njhopw;ghL cilaJ. 

Vnddpy; tpisTf;fiuryhdJ nkd;dkpyk; (HA), mjd; ,iz%yk; (NaA) Mfpa 
,uz;ilAK; nfhz;Ls;sJ.  

 

 

 
 

 NaA(aq) → Na+
(aq) + A-

(aq)  

 HA(aq) + H2O(l) ⇌ H3O+(aq) + A-(aq) 

2H2O(l) ⇌ H3O+
(aq) + OH-

(aq)  

HA $l;lw;gpupif miltjhy; mjd; nrwptpy; Vw;gLk; khw;wk; Gwf;fzpf;f $baJ 

𝐾𝑎 =
[𝐻3𝑂(𝑎𝑞)

+ ][𝐴(𝑎𝑞)
− ]

[𝐻𝐴(𝑎𝑞)]
 

,q;F [A-
(aq)] ,id NaA ,ypUe;J ngwg;gl;l [A-

(aq)] Mf fUjyhk; 

Vnddpy; nghJ madhf fhzg;gLk; A-
(aq) ,dhy; HA apd; gpupif xLf;fg;gLfpwJ.  

ePupypUe;J ngwg;gLk; H3O+,OH- Mfpatw;wpd; nrwpTfis Gwf;fzpf;fyhk;. 

Vnddpy; ,g;ngWkhdq;fs; HA(aq), NaA(aq) vd;gtw;wpd; Muk;gr; nrwpTfSld; 
xg;gpLifapy; kpfr;rpwpad. 

 ………( 1 Gs;spfs;)  

 
 ………( 1 Gs;spfs;)  

  ………( 1 Gs;spfs;)  

 
 ………( 2 Gs;spfs;)  

 

 ………( 1+1 Gs;spfs;)  

  ………( 1 Gs;spfs;)  

  ………( 1 Gs;spfs;)  

 

 ………( 2 Gs;spfs;)  

 

( 2 Gs;spfs;)  

 

( 2 Gs;spfs;)  

 

( 2 Gs;spfs;)  

 
………….( 1+1 Gs;spfs;)  

 

………….( 1 Gs;spfs;)  

 
………….( 1 Gs;spfs;)  

 
………….( 1 Gs;spfs;)  

 

………….( 1 Gs;spfs;)  

 

  (1 Gs;spfs;)  

 
………….( 1 Gs;spfs;)  
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vdNt  [𝐻3𝑂(𝑎𝑞)
+ ] =

𝐾𝑎[𝐻𝐴(𝑎𝑞)]

[𝐴(𝑎𝑞)
− ]

  

𝑝𝐻 = − 𝑙𝑜𝑔[𝐻3𝑂(𝑎𝑞)
+ ] 

 

 pH = − 𝑙𝑜𝑔
𝐾𝑎[𝐻𝐴(𝑎𝑞)]

[𝐴(𝑎𝑞)
− ]

 

𝑎 = − 𝑙𝑜𝑔 𝑘 𝑎 + 𝑙𝑜𝑔
[𝐴(𝑎𝑞)
− ]

[𝐻𝐴(𝑎𝑞)]
 

𝑎 = 𝑝𝐻 = 𝑝𝑘𝑎 + 𝑙𝑜𝑔
[𝐴(𝑎𝑞)
− ]

[𝐻𝐴(𝑎𝑞)]
 

 

 
 

 pka = -log ka   [A-
(aq)] = 4x10-3mol/50x10-3dm-3 

   = -log (2x10-5)    = 0.08moldm-3 

   = 5 – log 2    [HA(aq] = 8x10-3mol/50x10-3moldm-3 

   = 4.6990    = 0.16moldm-3 

𝑎 = 4.6690 + 𝑙𝑜𝑔
[0.08𝑚𝑜𝑙𝑑𝑚−3]

[0.16𝑚𝑜𝑙𝑑𝑚−3]
 

 = 4.6690 – 0.3010 

 = 4.3980. 

 

 pH ,d; khw;wk; ,y;iy 

 ,q;F pka xUkhwpyp MFk;. 

ePu; Nru;j;J [jhf;Fk; NghJ [A-
(aq)], [HA(aq] vd;gd xNu klq;fpdhy; khw;wkilAK;. 

vdNt  [A-
(aq)]/ [HA(aq] xU khwpypahFk;. vdNt pH khwhJ. 

 

      CaCl2 ,d; %yu;jpzpT = 40 + 35.5 x 2 

    = 111gmol-1 

 [𝐶𝑎𝐶𝑙2(𝑎𝑞)] =
2.22×10−3𝑔/111𝑔𝑚𝑜𝑙−1

1 𝑑𝑚−3
 

         = 2 × 10−5𝑚𝑜𝑙𝑑𝑚−3 

   += 2

)()(2 aqaq CaCaCl  

  332

)( 104 −−+ = moldmCa aq  

 

 

 

………….( 1 Gs;spfs;)  

 

………….( 1 Gs;spfs;)  

 
………….( 1 Gs;spfs;)   

 

….( 1 Gs;spfs;)  

 
…….….( 1 Gs;spfs;)  

 

…….….( 1 Gs;spfs;)  

 
…….….( 1 Gs;spfs;)  

 …….….( 1 Gs;spfs;)  

 
…….….( 2 Gs;spfs;)  

 

…….….( 1 Gs;spfs;)  

 

…….….( 1 Gs;spfs;)  

 

…….….( 1 Gs;spfs;)  

 

…….….( 2 Gs;spfs;)  

 

…….….( 1 Gs;spfs;)  

 …….….( 1 Gs;spfs;)  

 

…….….( 2 Gs;spfs;)  

 

…….….( 2 Gs;spfs;)  
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 .    CaA2(s)            ⇌                     Ca2+
(aq)     +          2A-

(aq) 

                                     2x10-5moldm-3 8 x10-2moldm-3 

       𝐾𝑠𝑝 = [𝐶𝑎(𝑎𝑞)
2+ ][𝐴(𝑎𝑞)

− ]
2
 

= 2 × 10−5𝑚𝑜𝑙𝑑𝑚−3 × (8 × 10−2𝑚𝑜𝑙𝑑𝑚−3)2 

   = 1.28 × 10−7 mol3dm-9 

     3

33

333
2

)()(2 2.0
101000

105004.0 −

−

−−
+ =




== moldm

dm

dmmoldm
CaCaCl aqaq  

 HA(aq) + H2O(l) ⇌ H3O+
(aq) + A-

(aq) 

 𝐾𝑎 =
[𝐻3𝑂(𝑎𝑞)

+ ] [𝐴(𝑎𝑞)
− ]

[𝐻𝐴(𝑎𝑞)]
 

,q;F    −+ = )()(3 aqaq AOH  

 
 )(

2

)(

aq

aq

HA

A
Ka

−

=  

  )()( aqaq KaHAA =−  

= √2 × 105𝑚𝑜𝑙𝑑𝑚−3 × 0.1𝑚𝑜𝑙𝑑𝑚3 

               = 1.41 × 10−3𝑚𝑜𝑙𝑑𝑚−3 

        𝐼𝑃 = [𝐶𝑎(𝑎𝑞)
2+ ][𝐴(𝑎𝑞)

− ]
2
 

 = 0.2moldm-3 x (1.41 x10-3moldm-3)2 

 = 4 x10-7mol3dm-9 

,q;F 1.28 x10-7mol3dm-9 < 4 x10-7mol3dm-9 

Ksp  <  

vdNt CaA2 tPo;gbthFk;. 

 

 

 tPo;gbthjy; eilngWtjw;F IP  ≥ Ksp Mf mikaNtz;Lk; 

 0.2moldm-3 x[A-
(aq)]2 ≥ 1.28 x10-7mol3dm_3 

 [A-
(aq)]2 ≥ 6.4 x10-7mol2dm-6 

 [A-
(aq)] ≥ 8 x10-4moldm-3  

,q;F [A-
(aq)] = [H3O+

(aq)] 

/ [H3O+
(aq)] ≥ 8 x10-4moldm-3 

pH = -log[H3O+
(aq)] 

 = -log 8 x10-4 

 = 3 – log (8) 

= 3.0969  

…….….( 1 Gs;spfs;)  

 
…….….( 1 Gs;spfs;)  

 

….….( 3 Gs;spfs;)  

? 

….….( 2 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 3 Gs;spfs;)  

? 

…….….( 2 Gs;spfs;)  

 …….….( 3 Gs;spfs;)  

 

….….( 2 Gs;spfs;)  

? 

…….….( 2 Gs;spfs;)  

 

….….( 1 Gs;spfs;)  

? 

IP ….….( 1 Gs;spfs;)  

? 

….….( 1 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 2 Gs;spfs;)  

? 
….….( 2 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 2 Gs;spfs;)  

? 

….( 1 Gs;spfs;)  

? 
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               PB = XB P0
B 

                      2x104Pa = 0.5P0
B 

                      P0
B = 4x104Pa 

  

              PT = PA + PB 

                     PA = 5x104 Pa - 2x104Pa = 3 x104 Pa 

    PA = XA P0
A  

   3 x 104Pa = 0.5 P0
A 

   P0
A = 6 x104Pa 

 

PA = 0.2 x 6 x104Pa 

     = 1.2x104Pa  

XA +XB =1   

/ XB  = 1 -0.2 

           = 0.8 

PB = 0.8 x 4x104Pa 

     = 3.2 x104 Pa 

Ptotal = 3.2 x104Pa +1.2x104Pa 

 = 4.4 x104Pa  

 

 

=
3.2×104𝑃𝑎

4.4×104𝑃𝑎
=

8

11
  

              PB = 0.6 x4x104P 

     = 2.4 x104Pa 

 

 

 

 

 

XB(g) = 
B(g) ,d; gFjpaKf;fk;  

nkhj;j mKf;fk; 

….….( 1 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 

….….( 2 Gs;spfs;)  

? 

….….( 1 Gs;spfs;)  

? ….….( 2 Gs;spfs;)  

? ….….( 2+1 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
….….( 2+2 Gs;spfs;)  

? ….….( 1 Gs;spfs;)  

? 
….….( 2Gs;spfs;)  

? 
….….( 2+1 Gs;spfs;)  

? 

….….( 2 +1 Gs;spfs;)  

? 

….….( 2 Gs;spfs;)  

? 
….….( 2+1 Gs;spfs;)  

? 
...….( 2 Gs;spfs;)  

? ….….( 2 Gs;spfs;)  

? 
….….( 2+1 Gs;spfs;)  

? ….….( 2 Gs;spfs;)  

? 
….….( 2 Gs;spfs;)  

? 
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 XB +XC =1 

 XC = 1- 0.6 = 0.4  

 PC = 0.4 x 3 x104Pa 

     = 1.2 x104Pa 

,yl;rpa fiuryhapd;   PC = 1.2 x104Pa  

Mdhy;  

PTotal = PB +PC 

= 2.4 x104Pa 

= 3.6 x104Pa 

vdpDk; 3.6 x104Pa > 3.5 x104Pa  

vdNt vjpu;ghu;f;Fk; rkdpiy nkhj;j MtpaKf;fj;ij tpl eilKiw mKf;fk; 
Fiwthf cs;sJ. vjpu;tpyfw;fiuryhFk;.  

 
 
 
 
 
 
 
 
 
 
 

 

            mNdhl;L Ni(s)     →   Ni2+
(aq) + 2e 

fNjhl;L  2H+
(aq) + 2e   → H2(g) 

fyj;jhf;fk; Ni(s)  +   2H+
(aq) →   Ni2+

(aq) + H2(g) 

 

Ni 

Ni2+
(aq) 

1 moldm-3 

H+
(aq) 

1 moldm-3 

H2(g) , 1 atm 

Pt fk;gp 

Pt jl;L 

V 

….….( 1 Gs;spfs;)  

? 

( 1 Gs;spfs;)  

? 

( 1 Gs;spfs;)  

? 
( 1 Gs;spfs;)  

? ( 1 Gs;spfs;)  

? 

( 12 Gs;spfs;)  

? 

( 1 Gs;spfs;)  

? 

( 1 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

….………….( 1 Gs;spfs;)  

? 

….….( 2 Gs;spfs;)  

? 

….….( 1 Gs;spfs;)  

? 
….….( 2 Gs;spfs;)  

? 

….….( 2 Gs;spfs;)  

? 
….….( 1 Gs;spfs;)  

? 
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(1) FiwAk; 
(2) FiwAk; 

(3) kiwapy; mjpfupf;Fk;/ NkYk; kiwahFk; 

mNdhl;L - Ni(s)  

fNjhl;L  - cNyfj;jfL 
 

 

mNdhl;L Ni(s)     →   Ni2+
(aq) + 2e 

fNjhl;L  2H+
(aq) + 2e   → H2(g) 

 

mNdhl;L Ni(s)     →   Ni2+
(aq) + 2e 

fNjhl;L   Ni2+
(aq) + 2e → Ni(s)  

 

 

                                 𝑛 =
𝑣

𝑉𝑚
 

   𝑛 =
5.6 𝑑𝑚3

22.4𝑑𝑚3
 = 0.25mol 

n H2 : n e = 1:2 

n e = 0.25 mol x2 = 0.5 mol 

  𝑛 =
𝑄

𝑄𝑐
 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 
……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? ……………..( 3 Gs;spfs;)  

? 

……………..( 2 Gs;spfs;)  

? 
……………..( 2+2 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? ……………..( 2+2 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? 
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0.5 𝑚𝑜𝑙 =
𝑄

96500 𝐶 𝑚𝑜𝑙 − 1
 

 

Q = 0.5 mol x 96500 C mol-1 = 48250 C 

Q = I t 

𝑡 =
48250 𝐶

19.3 𝐶 𝑠−1
  = 2500 s 

 

 
 

(1) t = 12500 s -2500 s = 10000 s 

(2) Q = I t 

Q = 19.3 C s-1 x 10000 s 

    =193000 C 

 𝑛 =
𝑄

𝑄𝑐
 

𝑛 =
193000 𝐶

96500 𝐶 𝑚𝑜𝑙 − 1
 

n = 2 mol 

       n e : n (Ni) = 2: 1 

       n (Ni) = 1 mol 

          𝑛 =
𝑤

𝑀
 

                                   W (Ni) = 1 mol x 58 g mol-1 = 58g 

(3)  nkhj;j ,yj;jpudpd; %y; vz;zpf;if 

0.5 mol + 2 mol = 2.5 mol 

n (Ni) = 2.5 mol /2 = 1.25 mol 

W (Ni) = 1.25 mol x 58 g mol-1 = 72.5 g 

 

(4) Tpidj;jpwd; = 19.3 C s-1 x10000 s /19.3 C s-1 x 12500 s = 0.8 

                          0.8 x 100 % = 80 % 

 d V = W  

V = 58 g / 8 g cm-3 = 7.25 cm3 

V = A x L 

7.25 cm3 = 29 cm3 x L 

……………..( 3 Gs;spfs;)  

? 
……………..( 2 Gs;spfs;)  

? 
……………..( 2 Gs;spfs;)  

? ……………..( 2+2 Gs;spfs;)  

? 

……………..( 2+2 Gs;spfs;)  

? 
……………..( 2 Gs;spfs;)  

? 
……………..( 2 Gs;spfs;)  

? 

……………..( 3 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? ……………..( 2 Gs;spfs;)  

? 
……………..( 2+2 Gs;spfs;)  

? 

……………..( 2 Gs;spfs;)  

? 
……………..( 2 Gs;spfs;)  

? ……………..( 2+2 Gs;spfs;)  

? 
……..( 2+2 Gs;spfs;)  

? 
………..( 2 Gs;spfs;)  

? 

………..( 2+1 Gs;spfs;)  

? 
………..( 2 Gs;spfs;)  

? 
………..( 2 Gs;spfs;)  

? 
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L= 7.25 / 29 = 0.25 cm 

 

 

 

 

 

 

 

                                       Iron / Fe, +3 

 

 

 P : [Fe(H2O)6]3+ 

 Q : Fe(OH)3  

 R : [FeCl4]- 

S: K4[Fe(CN)6] 

T : Fe4[Fe(CN)6]3 

 

                                    Yellow brown/ kQ;rl;fgpyk;  

 

 P – hexaaquairon(iii) ion 

                                     T – iron(iii) hexacyanidoferrate(ii) 

 

 

                                    2 Fe3+ + Fe →3 Fe2+ 

                                     kQ;rs; epwf;fiury; gr;irahf khw;wkilAk; 

  

                       

     FeCl3 – ngd;rPdpd; myrNdw;wj;jpy; Cf;fpahf 

                                           Fe2O3 – Vgu; Kiw mNkhdpahj;jahupg;G 

………..(2+1 Gs;spfs;)  

? 

………..( 4 Gs;spfs;)  

? 

………..( 2 Gs;spfs;)  

? 
………..( 2 Gs;spfs;)  

? 
………..( 2 Gs;spfs;)  

? ………..( 2 Gs;spfs;)  

? ………..( 2 Gs;spfs;)  

? 

………..( 2 Gs;spfs;)  

? 

………..( 3 Gs;spfs;)  

? ………..( 3 Gs;spfs;)  

? 

………..( 2 Gs;spfs;)  

? ………..( 2 Gs;spfs;)  

? 

………..( 2 Gs;spfs;)  

? ………..( 2 Gs;spfs;)  

? 
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                    A – CH3CH = CH2                                                         E    – CH3CH2CH2Br  

 

 
 
 
 
 
 
 
 

 

 

G – CH3 – C ≡ C – C – CH2CH3 

H 

OH 

B – CH3 – CH – CH2 

Br Br 

R1 : Con H2SO4/ Δ 

R2 : Br2/CCl4 

R3 : NaNH2 

R4 : HBr/ H2O2 

R5 : NaOH(aq) 

R6 : PCC 

R7 : H2/Pd – BaSO4/ Quinoline.  

C – CH3 – C ≡ C – H  

D – CH3 – C ≡ C- Na+ 

F – CH3CH2 – C – H  

O 

I –  CH3 – CH = CH – C – CH2CH3  

H 

   O – CH – CH3   

 CH3   

( 5 Gs;spfs; x 7= 35 Gs;spfs;)  

? 

( 4 Gs;spfs; x 7= 28 Gs;spfs;)  

? 

(5 Gs;spfs;)  

? 
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CH3 – C – H  

Dilute NaOH  

OH 

O 

CH3 – C- CH2 – C – H  

O 

H 

HCN 

OH 

CH3 – C – CH2 –C – CN  

O 

H 

OH 

H 

PBr3 

Br 

CH3 – C – CH2 –C – CN  

H 

Br 

H 

Br 

CH3 – C – CH2 –C – C – OH   

H 

Br 

H 

Dilute H2SO4 / Δ 

NaNO2 /HCl        

0-50 C 

NH2 

H3PO2/ Δ 

N2
+Cl- 

Con HNO3/ 

Con H2SO4 
NO2 

CH3 

Or 

NO2 

CH3 

CH3Cl 

ePuw;w AlCl3 

 

CH3  

(4 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? 

(5 Gs;spfs;)  

? 

(5 Gs;spfs;)  

? 

(5 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? 

(5 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? 

(4 Gs;spfs;)  

? (4 Gs;spfs;)  

? 

( 5Gs;spfs;)  

? 

( 5Gs;spfs;)  

? 

(1+1 Gs;spfs;)  

? 
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Br2 + FeBr3  Br – Br+ Fe-Br3  

Br Br – Br+ – -FeBr3  

H + 
FeBr4

-  

Br 

+ FeBr3 + HBr  

Br 

(3 Gs;spfs;)  

? 

(3)  

? 

(3 Gs;spfs;)  

? 

(3)  

? 

(3)  

? 

(3)  

? 
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                   A1 : AgCl 

A2 : AgI  

A3 : Ag2S 

 

B1 : CuS 

B2 : [Cu(H2O)6]2+ or [Cu(H2O)6](NO3)2 

B3 : [CuCl4]2- 

 

C1 : CoS 

C2 : [Co(H2O)6]2+ or [Co(H2O)6] (NO3)2 

C3 : [Co(NH3)6]2+  

C4 : [Co(NH3)6]3+ 

C5 : [CoCl4]2-  

 

D1: BaCO3 
( 6.25 Gs;spfs; x 12 = 75 Gs;spfs;)  

? 
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 5CuC2O4 + 2KMnO4 + 8H2SO4 → K2SO4 + 2MnSO4 + 10CO2 + 8H2O+ 5CuSO4 

 10FeC2O4 + 6KMnO4 + 24H2SO4 → 6MnSO4 + 5Fe2SO4 +3K2SO4 + 24H2O+20CO2   

 

  

5Fe2+ + MnO4
- + 8H+ → 5Fe3+ + Mn2+ + 4H2O 

n Fe2+ used to reduce  = CV 

MnO4
-    = 0.5 moldm-3 x 50 x10-3dm3 

    = 25 x10-3mol      

nFe2+ : nMnO4
-               = 5:1 

vQ;rpa nMnO4
-               = 5 x10-3mol   

 

 

 

 

 

 

Muk;gj;jpy; Nru;f;fg;gl;l KMnO4 ,d; %y;vz;zpf;if 

nKMnO4 = 1 moldm-3 x 30 cm-3 = 30 x 10-3 mol 

vQ;rpa nkhj;j nMnO4
-  = 5 x10-3mol x 2 = 10 x10-3mol 

CuC2O4 , FeC2O4 cld;jhf;fkile;j KMnO4 ,d; %y;vz;zpf;if 
 

30 x 10-3 mol-10 x10-3mol = 20 x 10-3 mol 

2x/5  mol + 3y/5 mol = 20 x 10-3 mol 

2x + 3y = 0.1 
 

 

 

      2I-  +  2Fe3+ → I2 + 2Fe2+        

2I- + 2Cu2+ → I2 + 2Cu+        

2MnO4
- + 10I- + 16H+ → 2Mn2+ + 5I2 + 8H2O     

I2 + 2Na2S2O3 → 2NaI + Na2S4O6 

 

 

nNa2S2O3  = 0.9 moldm-3 x 50 x 10-3dm3 

       = 45 x10-3mol 

( 5 Gs;spfs;;)  

? ( 5 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 
( 1 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 
( 1 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 

( 2+2 Gs;spfs;;)  

? 
(2+2 Gs;spfs;)                

( 2+2 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 

( 2+2 Gs;spfs;;)  

? 
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nNa2S2O3 : nI2 = 2:1  

nI2 = 22.5 x10-3mol         

 

nI2 from MnO4:- 

nI2 : nMnO4
- = 5:2         

nMnO4
- = 5 x10-3 mol 

nI2 = 12.5 x10-3mol        

Fe3+ , Cu2+ ,dhy; cUthf;fg;gl;l 

 nI2   = nI2 (nkhj;j) – nI2(MnO4
- ,dhy; cUthf;fg;gl;lJ) 

                                  = 22.5 x10-3mol – 12.5 x10-3mol = 10 x10-3 mol   

                           Ntwhf;fg;gl;l fiurypy;     

                           nFe2+  = y/2 mol  solution    

nI2 : nFe3+ = 1:2         

Fe3+ ,dhy; cUthf;fg;gl;l nI2 = y/4 mol 

Ntwhf;fg;gl;l fiurypy   

nCu2+ = x/2 mol      

Cu2+ + ,dhy; cUthf;fg;gl;l nI2=1:2  

nI2  = x/4 mol      

nI2  + nI4  = 10 x 10-3mol. 

mol
yx 31010
44

−=+  

x + y = 40 x 10-3        

       

(1) 2x + 3y = 0.1 

(2) x + y = 40 x 10-3     

 

(2) x 3 → 3x+ 3y  = 0.12…….(3) 

(3) –(1) =       x = 0.02mol        

 

(1) →           x+ y  = 0.04 

 0.02mol + y = 0.04mol. 

        y = 0.02mol  

      

 CuC2O4 ,dJ jpzpT  = 0.02mol x 152gmol-1 

              = 3.04g       

 

W% of CuC2O4 =
W𝐶𝑢𝐶2𝑂4

𝑇𝑜𝑡𝑎𝑙𝑚𝑎𝑠𝑠
× 100%

    
 

100
92.5

04.3
=

g

g

 

                            %35.51=
  CuC2O4 ,dJ %yu; jpzpT = 64 +12x2 + 16 x4  

     = 152gmol-1  

( 2 Gs;spfs;;)  

? 

( 1 Gs;spfs;;)  

? 
( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2+2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 

( 2 Gs;spfs;;)  

? 
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                           P1 – NaOH 

                           P2 – capu;Bry; 
 

 

                          N1→ fly;ePu; 
N2→ CaCO3/ Rz;zf;fy; 

N3 → jhtu vz;iz 

N4 → tsp 

N5 → eg;jh 

 

                              M1→ Nrhy;Nt Kiw%yk; Na2CO3 cw;gj;jp 
M2 → kpd;gFg;G (NaOH cw;gj;jp) 

M3 → Vgu;Kiw mNkhdpah cw;gj;jp 

M4→ cau;Bry; cw;gj;jp 
M5 → kpd;gFg;G (Mg gpupj;njLg;G) 

 

 

( 3 Gs;spfs; x 5 = 15 Gs;spfs;)  

? 

( 3;; Gs;spfs; x 2 = 6 Gs;spfs;)  

? 

( 3 Gs;spfs; x 5 = 15 Gs;spfs;)  

? 
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X1 → gpiwd; /NaCl   

X2 → NaHCO3   

X3 → CO2    

X4 → CaO   

X5 → Mg(OH)2 

X6 → MgCl2(aq), MgCl2.6H2O    

X 7→ MgCl2.2H2O    

X8→ HCl  

X9 → Cl2  

X10→ N2  

X11→ H2  

 

 N2 +3H2 ⇌ 2NH3 

                 250-300 atm    450-500 0C  

           Fe/ Fe2O3 

 O2    →  2 O 

                                             O3    → O2 + O 

 typikahd vupkiy ntbg;G 

 

  

 

 

 

 

 

 

( 3 Gs;spfs; x 11 = 33 Gs;spfs;)  

? 

CFC F – C – Cl  

Cl 

F 

F – C – Cl  

Cl 

Cl 

F – C – C – Cl  

Cl 

F 

Cl 

F 

F – C – C – Cl  

F 

F 

Cl 

F 

( 2 Gs;spfs;  )  

? 

( 3 Gs;spfs;  )  

? 

( 4;; Gs;spfs;  )  

? 

( 2+6;; Gs;spfs;  )  

? 
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CFC Nru;itfs; kpf cWjpahd Nru;itfshtNjhL mit ntg;gg;gpupiff;Fk; 
capupa gpupe;jpopifFk; vjpu;g;Gj;jd;ik cilait Mifahy; Mtpahfkhwp 
tspkz;lyj;jpd; Nkw;fjpf;F mjhtJ xNrhd; tpjhdk; fhzg;gLk; gil 
kz;lyj;ij mila KbAk; 

                                                 NO  

 

  

 

 

 

  Cl∙ + O3 → O2 + ∙OCl 

                                              ∙OCl + O3 → 2O2+ Cl∙  

    or 

                                                NO + O3 → O2 + NO2 

 HFC 
 

HFC Nru;itfs;  cWjpaw;w Nru;itfshtNjhL mit gpupiff;F ,yFtpy; 
cl;glf; $bait Mifahy; Mtpahfkhwp tspkz;lyj;jpd; Nkw;fjpf;F 
mjhtJ xNrhd; tpjhdk; fhzg;gLk; gil kz;lyj;ij mila KbahJ Cl∙ 
,id cUthf;Ftjpy;iy. 

 g+Nfhs ntg;gkhjy; 

                                         R600a ([NrhbAw;Nwd;) 

                                                 HFO ([jNuhGNshNuh xypgPd;)  

 

F – C – Cl  

Cl 

Cl 

∙CFCl2  + Cl∙ 

( 6;; Gs;spfs;  )  

? 

( 2 Gs;spfs;  )  

? 

( 3 Gs;spfs;  )  

? 

( 3 Gs;spfs;  )  

? 

( 6 Gs;spfs;  )  

? 

( 4 Gs;spfs;  )  

? 

( 6 Gs;spfs;  )  

? 

( 6 Gs;spfs;  )  

? 

( 2 Gs;spfs;  )  

? 
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                      jhtuvz;iz/ tpyq;F vz;iz 

                                                  NaOH / KOH  

 1. Rtu;fhfukhf;fy; 
 2. gf;ftpisthfpa fpspruPidePf;Fjy; 
 3. rtu;;f;fhuj;ij Rj;jpfupj;jy; 
   4. rtu;f;fhuj;ij KbTg;nghUshfg; ngwy; 
 

 
 

 

 

 Tem = 700C  

 

fyf;Fjy; - xl;L nkhj;j jhf;ff; fyitAk; fdtsT rhu;ghf jhf;fk; ePuhf   
epfOk; 

gpiud; fiury; Nru;j;jy; :- ePu;katyaj;jpy; rtu;f;fhuj;jpd; fiujpwidf; 
Fiwj;jy;  

ePu; + RCOO-Na+
(s) ⇌ RCOO-

(aq) + Na+
(aq) 

Na+
(aq) nrwpT $Lk; NghJ jhf;fk; gpd;Ndhf;fpepw;Fk;.     

NaCl Nru;g;gjhy; ePu;katyaj;jpd; mlu;j;jp mjpfupf;Fk; vdNt ePu;katyaKk; 
rtu;f;fhuKk; NtwhFk;.  

 

 

 

 

                                             Jg;guthf;fpfs; td;dPupy; tPo;gbthtJ ,y;iy   

CH2 – OH  R – C – O – CH2  

O 

R – C – O – CH + 3NaOH  

O 

3R COONa + 
(rtu;f;fhuk;) 

  Δ 

R – C – O – CH2  

O 
CH – OH  

CH2 – OH  
(fpyprNuhy;) 

( 6 Gs;spfs;  )  

? 

( 5+2 Gs;spfs;  )  

? 

O 

CH3 – (CH2)n – CH2  S – O-Na+  

O 

( 9 Gs;spfs;  )  

? 

( 6 Gs;spfs;  )  

? 

( 4 Gs;spfs;  )  

? 
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❖ ,t;tpdhj;jhs; 16  gf;fq;fisf;  nfhz;Ls;sJ 

❖ fzpg;ghidg; gad;gLj;j ,lkspf;fglkhl;lhJ. 

❖ mfpy thA khwpyp 𝑅 = 8.314 J K-1 mol
-1

 

❖ mtfhjNuh khwpyp 𝑁𝐴 = 6.022×1023 mol
-1

 

❖ ,t;tpdhj;jhSf;F tpil vOJk;NghJ mw;ifw; $l;lq;fisr; RUf;fkhd tpjj;jpy; fhl;lyhk; 
 

 

cjhuzk; :                           $l;lj;ij CH3CH2 – vdf; fhl;lyhk;. 
 

 

❑ gFjp A – mikg;Gf; fl;Liu (gf;fq;fs; 2 – 8) 

❖ vy;yh tpdhf;fSf;Fk; ,t;tpdhj;jhspNyNa tpil vOJf. 

❖ xt;nthU tpdhTf;Ff; fPOk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. nfhLf;fg;gl;Ls;s ,lk; 
tpilfis vOJtjw;Fg; NghJkhdJ vd;gijAk; tpupthd tpilfs; vjpu;ghu;f;fg;gltpy;iy 
vd;gijAk; ftdpf;f. 

 

❑ gFjp B ck; gFjp C ck; - fl;Liu (gf;fq;fs; 9 – 15) 

❖ xt;nthU gFjpapypUe;Jk; ,uz;L tpdhf;fisj; njupTnra;J vy;yhkhf ehd;F tpdhf;fSf;F tpil 
vOJf. ckf;F toq;fg;gLk; vOJk; jhs;fis ,jw;Fg; gad;gLj;Jf. 

❖ ,t;tpdhj;jhSf;nfd toq;fg;gl;l Neu KbtpNy gFjp A NkNy ,Uf;Fk;gbahf A,B,C Mfpa %d;W 
gFjpfspd; tpilj;jhs;fisAk; xd;whfr; Nru;j;Jf; fl;bagpd; guPl;ir Nkw;ghu;itahsuplk; ifaspf;f. 

❖ tpdhj;jhspd; B,C Mfpa gFjpfis khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y 
mDkjpf;fg;gLk;.  
 

 
guPl;rfu;fspd; cgNahfj;jpw;F kl;Lk; 

nkhj;jk; 
 

 

 

 
FwpaPl;nlz;fs; 

 

gFjp tpdh ,y. Gs;spfs; 

A 

1  

2  

3  

4  

B 

5  

6  

7  

C 

8  

9  

10  

nkhj;jk; 
 

,yf;fj;jpy;  

vOj;jpy;  

tpdhj;jhs; guPl;rfu; 1  

tpdhj;jhs; guPl;rfu; 2  

Gs;spfisg; guPl;rpj;jtu; :  

Nkw;ghu;it nra;jtu; :  

  H 

 

 

  H 

H—C—C– 

  H 

 

 

  H 

Rl;nlz;. :  ...............................................................  
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,g;gFjpapy; 
vjidAk; 
vOjy;  
MfhJ 

gFjp A- mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; tpilfis ,j;jhspNyNa vOJf. 
(xt;nthU tpdhtpd; tpilf;Fk; 100 Gs;spfs; toq;fg;gLk;) 

 
 
 

 
01. (a) gpd;tUk; tpdhf;fs; Mtu;j;jd ml;ltizapy; mZ vz; 20 ,w;F cl;gl;l %yfq;fSld; 

njhlu;Ggl;lit.  (i) njhlf;fk; (vi) tiuahd tpdhf;fSf;F tpil vOJk; NghJ 
toq;fg;gl;Ls;s Gs;spf;Nfhl;by; %yfq;fspd; FwpaPl;il vOJf.  
 

(i) cau; kpd;ndjpupay;Gila %yfk;.                             ……………… 
(ii) kpff;$ba ,uz;lhk; madhf;fr; rf;jpAila %yfk;.               ……………… 

(iii) gspq;FUthd>gspq;FUtw;w GwNtw;Wik tbtq;fisf; nfhz;l %yfk; ……………… 
(iv) cau; cWjp tYtsit ntspf;fhl;lf;$ba %yfk;.               ……………… 
(v) ,yj;jpud; FiwghLila Neu;Nfhl;L ,yj;jpud; Nrhbf; Nfj;jpufzpj tbtKila   

 Nru;itia cUthf;Fk; %yfk;.                                ……………… 
(vi) cau; %ytypikAila xl;irl;il cUthf;Fk; %yfk;.             ……………… 

 

(b)  (i) mad; HCSClNO3
−  ,w;F kpfTk; Vw;Wf;nfhs;sj;jf;f Y}apf; Fw;Wf; - Nfhl;Lf; 

fl;likg;ig tiuf. mjd; mbg;gilf;fl;likg;G fPNo jug;gl;Ls;sJ.  
 

 

 

 
(ii) NkNy (i) ,y; ePu; tiue;j fl;likg;gpy; cs;s S,Cl mZf;fspdJ xl;rpNaw;w 

epiyfisj; jUf.  
   Cl………………………………………               S………………………………………. 
 

(iii) %yf;$W H2SN2O ,w;Fupa kpfTk; cWjpahd Y}apf;;  Fw;Wf; - Nfhl;Lf; fl;likg;G 
fPNo fhl;lg;gl;Ls;sJ. ,t; %yf;$Wf;fhd NkYk; %d;W Y}apf;;  Fw;Wf; - Nfhl;Lf; 
fl;likg;Gf;fis (gupTf;fl;likg;Gf;fis) tiuf. 
 
 
 
 

 

 
 

 
(iv) fPNo jug;gl;Ls;s Y}apf; Fw;W - Nfhl;Lf; fl;likg;igAk; mjd; ngauplg;gl;l 

mbg;gilf;fl;likg;igAk; mbg;gilahff; nfhz;L jug;gl;Ls;s ml;ltizia 
g+uzg;gLj;Jf.  
  
 
  N2 C3 C4 N5 

I.  mZitr; Rw;wpAs;s VSEPR 
Nrhbfspd; vz;zpf;if 

    

II.  mZitr; Rw;wpAs;s ,yj;jpud; 
Nrhbf; Nfj;jpufzpjk; 
 

    

III.  mZitr; Rw;wpAs;s tbtk; 
 
 

    

IV.  mZtpd; fyg;ghf;fk;.  

 
 

    

 

H – S = N = N - H  
•• 

• 
• 

•• 

•• 

•• 

(-) 

O 

•• 
H – S = N – N – H  

O 

H – S – N – N – H  

• 
• 

(+) (-) 

H – S ≡ N – N – H  

O 

(+) •• 

(-) 

(+) 

•• 

(-) (+) 

H – S – N ≡ N - H  

(-) 
O 
•• 

•• 
•• (-) 

(+) (+) 
(+) 

(-) (-) 

(+) 

•• 

+3 0 

O • 
• 
• 

• 
•• 

(-)   O – Cl = S – C ≡ N  
•• 

•• 
• 
• 

H 
O 

• 
• 

• 
• 

• 
• 

•• 

sp sp 

3 3 2 

sp2 

2 

Li 

S (C) 

Cl 

Be 

K 

O 

H − S −N = N − H  

sp2 

(16 x 1 = 16) 

js 
Kf;Nfhzk; 

(5) 

js 
Kf;Nfhzk; 

js 
Kf;Nfhzk; 

Neu;NfhL 

(3 x 2 = 6) 

Neu;NfhL 

Neu;NfhL 

Cl −N = C − C ≡ N −S  
+ 

H

− 

Neu;NfhL Nfhz 
tbtk; 

Cl1 – N2 – C3 – C4 – N5 – S6
 

H 

• 
• 

(6 x 4 = 24) 

F 

(2 x 1 = 2) 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

•• 
O 
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(v) njhlf;fk; (viii)tiuAs;s gFjpfs; NkNy gFjp (iv) ,y; jug;gl;l Y}apf; Fw;W – 
Nfhl;Lf; fl;likg;ig mbg;gilahff; nfhz;lit. mZf;fSf;Fg; ngaupLjy; gFjp (iv) 
,y; cs;sthwhFk;.  

(v) fPNo jug;gl;Ls;s ,U mZf;fSf;F ,ilapy; σ gpizg;Gfis cUthf;Ftjw;F 
gq;Fgw;Wk; mZ/ fyg;gpd Xgpw;wy;fis ,dq;fhz;f.  

I. Cl1 – N2  Cl1 – …………………..…..….….     N2 –……….….…....……………... 

II. N2 – C3  N2 – ………………....…………...      C3–……………….…….………… 

III. C3 – C4  C3 –………..……...……………...     C4 –……………….…….………... 

IV. C4 – N5  C4 –…………..……...…………...     N5 –……………………..….…….. 

V. N5
 – S6  N5

 –…………..…..…….………...     S6–……….……………….….…… 

VI. C3 – H  C3 –…………………….………...     H –.……..……..……..……...…… 
 

(vi) gpd;tUk; ,U mZf;fSf;fpilapyhd π gpizg;Gf;fs; cz;lhtjpy; gq;Fgw;Wk; mZ 
Xgpw;wy;fis ,dq;fhz;f.  

I. N2 – C3  N2 –……………….……….……..      C3−…….……..………………….. 

II. C4 – N5  C4 – …………………..….…..…..      N5–………..….….….…………... 

                             C4 –……………………….…..…..     N5−……………...……...……….. 

(vii) N2,C3,C4,N5 mZf;fisr; Rw;wpAs;s mz;zsthd gpizg;Gf; Nfhzq;fis Fwpg;gpLf. 
 N2….……………… C3…………………..… C4…….……………… N5 ………………….…. 
 

(viii) N2,C3,C4,N5 vd;Dk; mZf;fis kpd;ndjpu;j;jd;ik mjpfupf;Fk; tupirapy; xOq;F 
gLj;Jf  
……………………. <  …………………….  < …………………….  <   ……………………. 

 

(c) A,B,C Mfpa mZf;fs; jkf;fpilNa Nru;e;J xU σ gpizg;igf; nfhz;l tprk <uZ 
%yf;$Wfs; AB, AC vd;gtw;iw cz;lhf;Fk;. ,tw;iw A−B, A−C vdf; Fwpg;gplyhk;. 
B,C vd;gtw;wpd; kpd;ndjpupay;G A ,id tpl cau;thdJ.  
(i) AC, AB %yf;$Wfspy; gFjp Vw;wq;fs; (δ+, δ-) vt;thW mike;Js;sJ vdf;fhl;b 

,UKidTj; jpUg;Gjpwdpd; jpiriaf; Fwpj;Jf; fhl;Lf.  
…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

(ii) Nkw;gb %yf;$Wfspy; ,UKidTj; jpUg;Gjpwidf; fzpg;gjw;fhd rkd;ghl;bid vOjp 
mjd; gjq;fisf; Fwpg;gpLf.  
…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

(iii) AB, AC vd;gtw;wpd; mad; rjtPjq;fs; KiwNa 20%, 40% vdpd; AB , AC %yf;$Wfs; 
xt;nthd;wpYk; A mZtpy; nrwpthf;fg;gl;Ls;s gFjp Vw;wj;jpidf;fzpf;Ff. 
(,yj;jpudpd; Vw;wk; e = 1.6 x10-19 C)       

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

(iv) %yf;$Wfs; AB, AC vd;gtw;wpd; ,UKidT jpUg;Gjpwd;fs; KiwNa 1D , 1.8D MFk;. 

1D = 3.34 x10-30Cm vdpd; AB, AC vd;gtw;wpd; gpizg;G ePsq;fis fzpg;gjd; %yk; 
typikahd gpizg;G vJ vd;gjid jPu;khdpf;Ff.  

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..…………………………….………… 

…………………………..……………………………..………………………………………..

…………………………….………… 

3p /sp3 

 
sp2 

sp2 

sp2 

sp 

sp 

sp2 

sp2 

sp 

sp 

sp3 

1s 

2p 2p 

AB,                                                                     AC, 

𝛍 = 𝛅d                                                                     𝛍 = 𝛅𝐝 

𝟏 × 𝟑. 𝟑𝟒 × 𝟏𝟎−𝟑𝟎 𝑪𝒎 = 𝟑. 𝟐 × 𝟏𝟎−𝟐𝟎 𝑪 × 𝒅        𝟏. 𝟖 × 𝟑. 𝟑𝟒 × 𝟏𝟎−𝟑𝟎 𝑪𝒎 = 𝟔. 𝟒 × 𝟏𝟎−𝟐𝟎 𝑪 × 𝒅 

𝑫 = 𝟏. 𝟎𝟒𝟒 × 𝟏𝟎−𝟏𝟎 𝒎                                         𝑫 = 𝟗. 𝟑𝟗𝟑 × 𝟏𝟎−𝟏𝟏 𝒎 

 gpizg;G ePsk; AB > AC 

 gpizg;G typik AC > AB  
                                                                  

C3 

1180+/- 1 

C4 N2 N5 

1200+/- 1 

2p 2p 

1800+/-1 1800+/-1 

δ+   δ-                            δ+                  δ
- 

A   –   C            A   –   B            
 
 

 

(2+2) 

2p 2p 

μ = δ . d                 δ: - mZtpYs;s Vw;wk; 
                         d : - fUf;fSf;fpilahd ,ilj;J}uk; 
                          

(12 x 1 = 12) 

(6 x 1 = 6) 

(4 x 1 = 4) 

 %yf;$Wfspd; Vw;wk; 
 AB,                                                AC, 

 𝛅 = 𝟏. 𝟔 × 𝟏𝟎−𝟏𝟗𝑪 ×  
𝟐𝟎

𝟏𝟎𝟎
               𝛅 = 𝟏. 𝟔 × 𝟏𝟎−𝟏𝟗𝑪 ×  

𝟒𝟎

𝟏𝟎𝟎
 

     = +𝟑. 𝟐 × 𝟏𝟎−𝟐𝟎𝑪                         = +𝟔. 𝟒 × 𝟏𝟎−𝟐𝟎𝑪        

 

(2) 

(3+2) 

(3+3) 

(3+3+2) 
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02. (a) J}a Nru;itfs; A,B vd;gd ghFj;jd;ikahd epwkw;w jputq;fshFk;. ,it ,uz;bdJk; 
gpupif xspapdhy; J}z;lg;glf;$baJ. A MdJ xspapd; Kd;dpiyapy; gpupifailAk; 
NghJ xU tpisthff; fgpy thA ngwg;gLfpd;wJld; B MdJ mkpy KMnO4 cld; O2 
ntspNaw;wj;jpidf; nfhLf;fpd;wJ. epwkw;w fhukzKila mkpy thA C ,id B cld; 
jhf;fkilatpLifapy; ngwg;gLk; fiury; D MdJ BaCl2(aq) ePu;f;fiurYld; ntz;zpw 
tPo;gbT E ,idf; nfhLf;fpd;wJ. ,t; ntz;tPo;gbT E MdJ A ,y; fiutjpy;iy.  
 

(i) Nru;itfs; A,B vd;gtw;iw ,dq;fhz;f? 
 A…………………………………………..           B..…………………………………………   

(ii) C,D,E ,d; %yf;$w;W #j;jpuq;fis vOJf. 
C…………………………...    D………………………….....    E…………………………… 

(iii) B MdJ xU ghFj;jd;ikahd jputkhf ,Ug;gjw;fhd fhuzj;jpid Fwpg;gpLf.  

……………………..……………………………..…………………………….………………

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(iv) A ,d; xsp Kd;dpiyapyhd gpupifj; jhf;fj;jpw;fhd rkg;gLj;jpa ,urhadr; 
rkd;ghl;bid vOJf. 
……………………..……………………………..…………………………….……………… 

(v) B ,d; xspg;gpupifj; jhf;fk; vt;tiff;F cupaJ.  

……………………..……………………………..…………………………….……………… 

(vi) gpd;tUk; jhf;fj;jpw;fhd rkg;gLj;jpa ,urhadr; rkd;ghLfspid vOJf.  

I. S + nrwpe;j A → 

……………………..……………………………..…………………………….……………… 

II. Cu + nrwpe;j A → 

……………………..……………………………..…………………………….……………… 

III. K2Cr2O7 + B + Ijhd H2SO4(aq) → 

……………………..……………………………..…………………………….……………… 
 

(b) KI, Pb(Ac)2, BaCl2, Na2S2O3, K2Cr2O7, NaHCO3 Mfpatw;wpd; ePu;f;fiury;fisf; nfhz;l 
P,Q,R,S,T,U (,Nj xOq;fpyd;wp) vdg; ngauplg;gl;l fiury;fis ,dq;fhz;gjw;F xU 
jlitf;F ,Ufiury;fs; tPjk; fyf;Fk; NghJ fpilf;Fk; rpy mtjhdpg;Gf;fs; fPNo 
jug;gl;Ls;sd (Ac - mrw;Nww; mad;)  

 
 fyf;fg;gl;l 

fiury;fs;  
mtjhdpg;Gf;fs; 

I P + R 
xU  kQ;rs; tPo;gbT, Ijhd HNO3 ,y; fiuatpy;iy. 
 
 
 

II U + T 
kQ;rs; epwtPo;gbT 
 
 

III R + T 
nrk;kQ;rs; epwf;fiury;> H2SO4 cld; ntg;gg;gLj;Jk; NghJ 
Cjhepwkhd thA ntspNaw;wj;Jld; gr;irf;fiury;. 
 

IV P + Q 
xU nts;is tPo;gbT, ntg;gkhf;fg;gLk; NghJ fWg;ghf 
khWfpd;wJ.  
 

V U + S 
xU njspthd epwkw;w fiury;> ntg;gkhf;fg;gLk; NghJ 
ntz;zpw tPo;gbT 
 

VI 
 

P + U 
 

xU nts;is epw tPo;gbT, ntg;gkhf;fg;gLk; NghJ fiufpd;wJ.  
 

 

 

 

 

 

 

HNO3 H2O2 

SO2 H2SO4 BaSO4 

4HNO3 → 4NO2 + O2 + 2H2O (4) 

(3) 

B MdJ tpupthf;fg;glf;$ba Ijurd; gpizg;Gf;fis Vw;gLj;jf;$baJ. 
 

S + 6HNO3 → H2SO4 + 6NO2 + 2H2O  

 Cu + Conc. 4HNO3 → Cu(NO3)2 + 2NO2 +2H2O 

 
K2Cr2O7 + 3H2O2 + 4H2SO4→ Cr2(SO4)3 + 7H2O + 3O2 +K2SO4 

 

(5+5+5) 

(5+5) 

(5 x 3 = 15) 

(3) ,Utoptpfhuk ; 
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(i) P njhlf;fk; U tiuf;Fk; ,dq;fhz;f. 
P…………………………      Q…………………………       R………………………… 

S…………………………      T…………………………       U………………………… 

(ii) NkNy I njhlf;fk; VI tiuapyhd jhf;fq;fs; xt;nthd;Wf;Fk; rkd;gLj;jpa ,urhadr; 
rkd;ghLfis jUf.  
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 
03. (a) Ijhd mNkhdpah ePu;f;fiurypd; 100 cm3 cld; FNshNuhNghk; (CHCl3) ,d; 100 cm3 

Nru;f;fg;gl;L Fwpj;j xU ntg;gepiyapy; ed;F FYf;fp Xa;tpy; itf;fg;gl;lJ. NH3 MdJ 
,UgilfspilNaAk; guk;gyile;J rkepiy milfpd;wJ. rkepiyapy; FNshNuhNghk; 
gilapd; 50.0 cm3 Ntwhf;fg;gl;L nkijapy; rptg;G fhl;b Kd;dpiyapy; 0.025 moldm-3 
nrwpTila HCl(aq) ,dhy; epakpg;Gr; nra;ag;gl;lJ. epakpg;gpw;F HCl(aq) ,d; 5.00cm3 

Njitg;gl;lJ. ePu;g;gilapd; pH=11 MFk;. NH3 MdJ FNshNuhNghk; gilapy; 
madhf;fj;jpw;F cl;gLtjpy;iy. ,t;ntg;gepiyapy; Kb (NH3) = 1.6 x10-5moldm-3 , pKw=14 
MFk;.  
(i) ePu;g;gilapy; NH3(aq) ,d; madhf;fy; rkepiyf;fhd rkd;ghl;bid jUf.   

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(ii) ePu;g;gilapy; OH-(aq) ,d; nrwpT ahJ?  

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(iii) ePu;g;gilapy; RahjPd NH3(aq) ,d; nrwpT ahJ.?  

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

 

(iv) FNshNuhNghk; gilapy; NH3 ,d; nrwpT ahJ? 
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

 

 

 

Na2S2O3 KI Pb(Ac)2 

 

NH3(aq) + H2O(l) ⇌ NH4
+

(aq) + OH-
(aq)  

 
pKw = pH + pOH      pOH = 14 – 11 = 3 

pOH = - log [OH-
(aq)] = 3 

[OH-
(aq)] = 1x 10-3 mol dm-3  

 

 

NH3(aq) + HCl(aq) → NH4Cl(aq)  

nHCl(aq) = 0.025 mol dm-3 x 5 x10-3 dm3 

              = 0.125 x10-3mol. 

nHCl (aq) = nNH3 (aq) = 0.125 x 10-3 mol 

[𝐍𝐇𝟑 ]𝐂𝐇𝐂𝐥𝟑
=

𝐧

𝐯
=

𝟎.𝟏𝟐𝟓 ×𝟏𝟎−𝟑 𝐦𝐨𝐥

𝟓𝟎 × 𝟏𝟎−𝟑 𝐝𝐦−𝟑     

                           = 2.5 x10-3 mol dm-3 

 

NaHCO3 K2Cr2O7 

(4) 

BaCl2 

(1+(2+1)) 

(1) 

(3 x 6 = 18) 

(2) 

(2+1) 

2KI + Pb(Ac)2  → PbI2 + 2K(Ac) 

K2Cr2O7 + 2BaCl2+H2O  → 2BaCrO4 ↓+ 2KCl +2HCl 

K2Cr2O7 + 6KI + 7H2SO4 → Cr2(SO4)3 + 3I2↑ + 4 K2SO4
 

Pb(Ac)2 + Na2S2O3 → PbS2O3↓+ 2Na(Ac) 

PbS2O3→ PbS↓ + SO3 ↑ 

BaCl2 + 2NaHCO3 → Ba(HCO3)2 + 2NaCl  

Ba(HCO3)2 →BaCO3↓+ CO2 + H2O 

Pb(Ac)2 + BaCl2 → PbCl2 ↓ + Ba(Ac)2 

 

Kb=
[NH4(aq)

+ ][OH(aq)
- ]

[NH3 (aq)]
   ,    [NH4(aq)

+ ]=[OH(aq)
- ] 

1.6 ×10-5 mol dm-3= 
1 ×10-3 mol  dm-3 ×1 × 10-3 mol  dm-3

[NH3 (aq)]
 

[NH3 (aq)] =  
𝟏

𝟏𝟔
 mol  dm-3 = 0.0625 mol dm-3

 

 (1+1+2+(2+1)= 7) 

(8 x 4 = 32) 

(5) 

(1+1+2+(2+1) = 7) 

(2+1+5+(2+1)= 11) 
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(v) ePu;g;gilf;Fk; FNshNuhNghk; gilf;Fkpilapyhd NH3  ,d; gq;fPl;L Fzfj;jpw;fhd 
(KD) Nfhitapid vOJf.  
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(vi) ePu;g;gilf;Fk; FNshNuhNghk; gilf;Fkpilapyhd NH3  ,d; gq;fPl;L Fzfj;jpid (KD) 
fzpf;Ff.  

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

   (b) epakpg;gpw;fhd 50 cm3 CHCl3 gil Ntwhf;fg;gl;l gpd;du; Nkw;gb rkepiyj; njhFjpapd; 
ePu;g;gilapypUe;Jk;; 50 cm3 mfw;wg;gl;lJ. rpwpjsT MSO4 jpz;kk; vQ;rpa 50 cm3 ePu;g;gil, 
50 cm3 CHCl3 vd;gtw;wpid nfhz;Ls;s njhFjp;apDs; Nru;f;fg;gl;L Muk;g ntg;gepiyapy; 
kPz;Lk; rkepiy milatplg;gl;lJ. ,q;F M2+(aq) MdJ ePu;g;gilapy; NH3 cld; gpd;tUk; 
rkepiyapidf; fhl;Lfpd;wJ.  

 M2+(aq) + 4NH3(aq) ⇌ [M(NH3)4]2+(aq)       Kc = 1.38 x 1012  mol-4dm12 

Gjpa rkepiyapy; CHCl3 gilapy; NH3 ,d; nrwpT 4x10-4 moldm-3 MFk;. M2+ MdJ 
CHCl3 ,y; fiutjpy;iy mj;Jld; rkepiyj; njhFjpapy; vt;tpj jpz;k kPjpAk; 
fhzg;gltpy;iy.    

(i) NkNy Fwpg;gplg;gl;l 50cm3 ePu;> 50cm3 CHCl3 gilfspidf;nfhz;l njhFjpf;F MSO4 

Nru;f;fg;gl Kd;du; ePu;> CHCl3 gilfspy; fhzg;gLfpd;w NH3 ,d; nrwpT tpdh a (iii), 

(iv) ,y; ck;khy; fzpf;fg;gl;l NH3 ,d; nrwptpypUe;J NtWgl;ljh? ckJ tpilf;fhd 
fhuzj;ijj;; jUf? 
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….…………… 

(ii) Gjpa rkepiyapd; ePu;g;gilapy; NH3 ,d; nrwpT ahJ? 
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(iii) ePu;g;gilapy; OH-(aq) ,d; nrwptpidf; fzpf;Ff.  
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(iv) Muk;gr;rkepiyAld; xg;gpLifapy; Gjpa rkepiyapy; NH3 ,d; madhf;fy;r;rkepiy 
gpd;Ndhf;fp efu;tjhy;  NH4

+(aq) ,d; nrwptpy; Vw;gl;l Fiwtpidf; fzpf;Ff.  
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(v) [M(NH3)4]2+ rpf;fypw;F khw;wg;gl;l NH3(aq) ,d; nrwptpid fUj;jpy;nfhz;L 
[M(NH3)4]2+(aq) ,d; nrwptpidAk; fzpf;Ff. 
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

𝐊𝐃 =
[𝐍𝐇𝟑]𝐇𝟐𝐎

[𝐍𝐇𝟑]𝐂𝐇𝐂𝐥𝟑

=
𝟎.𝟎𝟔𝟐𝟓𝐦𝐨𝐥 𝐝𝐦−𝟑

𝟐.𝟓 ×𝟏𝟎−𝟑𝐦𝐨𝐥 𝐝𝐦−𝟑
=

𝟏𝟎𝟎𝟎 ×𝟒𝟎𝟎×𝟏𝟎𝟎

𝟐.𝟓 ×𝟏𝟔
= 𝟐𝟓  

ΔnNH3[CHCl3] = (25×10-4 mol dm-3- 4 ×10-4 mol dm-3)×
50

1000
dm3= 21 × 50×10-7 mol = 1.05 ×10-4 mol  

ΔnNH3[H2O]= (6.25×10-2 mol dm-3- 1 ×10-2 mol dm-3)×
50

1000
dm3= 5.25 × 50×10-5 mol = 26.25 ×10-4 mol  

ΔnNH3[H2O]= (10×10-4 mol dm-3- 4 ×10-4 mol dm-3)×
50

1000
dm3= 6 × 50×10-7 mol = 0.3 ×10-4 mol    

n(NH3(aq)→[M(NH3)4]2+)= (1.05+26.25+0.3)×10-4 mol = 27.6 ×10-4 mol  

[NH3 (aq)] transferred to [M(NH3)4]2+ = 
27.6 ×10

-4
 mol

50× 10
-3

dm3 = 0.0552 mol dm3 

𝐊𝐃 =
[𝐍𝐇𝟑]𝐇𝟐𝐎

[𝐍𝐇𝟑]𝐂𝐇𝐂𝐥𝟑

 

 

(4) 

𝐊𝐃 =
[𝐍𝐇𝟑]𝐇𝟐𝐎

[𝐍𝐇𝟑]𝐂𝐇𝐂𝐥𝟑

    

[NH3(aq)] = 25 x 4 x10-4 mol dm-3 

               = 1 x10-2 mol dm-3  

  
[OH-

(aq)]2 = Kb [NH3 (aq)] 

[OH-
(aq)]2 = 1.6 x 10-5 mol dm-3 x 1 x 10-2 mol dm-3 

[OH-
(aq)] = √𝟏𝟔 ×  𝟏𝟎−𝟖 mol dm-3 

[OH-
(aq)] = 4 x 10-4 mol dm-3 

   

[OH-
(aq)] = [NH4+

(aq)] 

Δ[NH4+
(aq)] = 10 x 10-4 mol  dm-3 – 4 x 10-4 mol dm-3 

                       = 6 x 10-4 mol  dm-3  
 

   

(2+2= 4) 

(2+2 = 4) 

(3+(2+1) =6) 

(3+(2+1) = 6) 

(1+2+(2+1) = 6) 

,y;iy, gq;fPl;Lf;Fzfk; xNu ntg;gepiyapy; khwhJ 
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,g;gFjpapy; 
vjidAk; 
vOjy;  
MfhJ 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

(vi) rkepiyapy; ePu;g;gilapYs;s RahjPd M2+(aq) nrwptpid fzpf;f.  
……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….……………… 

……………………..……………………………..…………………………….………………  

04. (a) A,B,C,D,E vd;gd C5H12O vd;Dk; %yf;$w;Wr;#j;jpuj;jpw;F mikthd xspapay; 
njhopw;ghlw;w Nru;itfshFk;. ,itahTk; Na cld; H2 thA ntspNaw;wj;jpidj; 
jUfpd;wJ. D khj;jpuk; mkpy K2Cr2O7 ,d; epwj;jpy; khw;wj;ij Vw;gLj;Jtjpy;iy. nrwpe;j 
H2SO4 cld; ntg;gg;gLj;Jk; NghJ E MdJ ePufw;wypw;F cl;gLtjpy;iy. A,B,C 
vd;gtw;wpid PCC/CH2Cl2 ,dhy; xl;rpNaw;wj;jpw;F cl;gLj;Jk; NghJ KiwNa F,G,H 
vd;gd tpisTfshfg; ngwg;gl;lJ. ,tw;wpy; njhydpd; Nrhjidg; nghUSld; G,H vd;gd 
nts;spahb tpistpidf; nfhLf;Fk; mNjNtis F MdJ nts;spahbtpistpidf; 
nfhLg;gjpy;iy. A, B,C vd;gtw;wpid ePufw;wypw;F cl;gLj;Jk; NghJ A,B ,ypUe;J 
ngwg;gLk; tpisTfs; epiyr;rkgFjpaq;fshFk;. C ,ypUe;J ngwg;gLk; tpisthdJ A,B 
,ypUe;J ngwg;gLk; tpisTfspd; rq;fpypr; rkgFjpakhFk;.  
 

(i)A,B,C,D,E,F,G,H ,d; fl;likg;Gf;fspid tiuf.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 

(b) (i) gpd;tUk; (I - V) tiuahd jhf;fq;fspy; J,K Mfpa jhf;F nghUl;fisAk; L,M,N,O 
Mfpa tpisTfisAk; jug;gl;l ngl;bfspy; vOJf.  
 

 

I.   

 

D E F 

G H 

A B C 

CH3CH2 – CH – CH2CH3  

OH 

CH3CH2 – C – CH3  

CH3 

OH 

CH3 – C – CH2OH  

CH3 

CH3 

CH3CH2 – C – CH2CH3  

O 

CH3 - C - CH3  

OH 

CN 

(J)      HCN  

CH3− C −CH3  

O 

Kc=
[M(NH3)4(aq)]

2+

[NH3 (aq)]
4

[M(aq)
2+ ]

           M(aq)
2+ =

0.0138 mol dm-3 

1.38 ×10
12

 mol
-4

 dm
12

×(10
-2

mol dm-3)
2 =1×10

-6
mol dm-3      

 

CH3CH2CH2CH2CH2OH 
CH3CHCH2CH2OH 

CH3 

CH3CH2CH2CH2CHO 
CH3CHCH2CHO 

CH3 

nNH3
: n[M(NH3)4]2+= 4 :1 

[M(NH3)4 (aq)]2+ = 
0.0552

4
 mol dm-3 = 0.0138 mol dm-3   

 

(6+6+3+2+2+1+3= 23) 

(2+5+(2+1) = 10) 

(8 x 7 = 56) 
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,g;gFjpapy; 
vjidAk; 
vOjy;  
MfhJ 

 

 

II.  

 

 

III.  

 

 

 

IV.  

 

  

 

 

 

 

 

 

 
 

V.  

 

 

 

(ii) Nkw;gb jhf;fq;fs; (I,II,III) ,d; jhf;fg;nghwpKiw tiffis vOJf.  
 jhf;fk;  I      …………………………….…………………………………….. 

 jhf;fk; II     …………………………….……………………………………..                                   

 jhf;fk; III    …………………………….……………………………………..                            

 

 

(c)  
 
 
NkNy jug;gl;Ls;s jhf;fj;jpw;fhd nghwpKiwapidAk; tpistpdJ fl;likg;gpidAk; 
jUf.  
h 

CH3− C = CH − CH2 − CH3  

CH3 

HBr / R2O2 

(O) 

C6H5 −OH  
dil. HNO3 

200C 

(M) 

(N) 

(M ,d; nfhjpepiy N ,d; nfhjpepiyapYk; cau;thdJ) 

OH 
NO2 

(K) Hg2+/ dil. H2SO4 

CH3−CH2−C−CH3  

O 

OH 

NO2 

C2H5 − C ≡ C− H  

N2
+Cl- 

0 – 50C  

(L) 

OH 

/NaOH 

CH3−CH2 −C− H  

O 
dil. NaOH 

NaOH Na+ + OH- 

CH3 – C – CH – CH2 –CH3  

H 

CH3 

Br 

OH 

N = N  

CH3CH2 – CH – CH - CHO 

OH 

CH3 

((6x4) + (3x2) = 30) 

fUehl;l$l;ly; 
,yj;jpud; ehl;l$l;ly; 
,yj;jpud; ehl;l gpujpaPL 

(4) 

(10) 

•• 
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                     MC2O4 ∙ 2H2O(g)  → MC2O4(s) +  2H2O(g)                     

                 PV = nRT  

         n =
PV

RT
 

         nH2O(g)
=

8 × 105 Pa ×83.14 ×10-3m3

8.314 J mol
-1

K-1×400K
 

                     = 20 mol 

         nH2O(g) ∶ nMC2O4(𝑠) = 2 ∶ 1                                                           ∙ 

         ∴ n
MC2O4(s) =

 20 mol
2⁄  = 10 mol

   

 

 

            ePuhtpf;F PV = nRT ; [V] [n]  

                           P ∝  T 

    8 x105 Pa ∝ 400 K 

    P ∝ 800K 

    P =
800

400
× 8 × 105Pa 

        = 1.6 x106 Pa  

 

                           PT = PH2O(g) + PCO2 (g) + PCO(g) 

    But nCO = nCO2  

    ∴ PT = PH2O + 2PCO2 

   PCO(g) = PCO2(g) =
22.4×105Pa−16×105Pa

2
  

          =
6.4×105 Pa

2
  

        = 3.2 × 105Pa   

   nCO2(g) =
PV

RT
   

                =
3.2×105Pa×83.14×10−3m3

8.314 J mol−1K−1×800 K
  

 

 

   nco : nMC2O4   =1 :1            

   nMC2O4(g)decomposed = 4 mol = 4 mol 

 

 

 

 

(03) 

(03+01+01) 

(01) 

(02+01) 

(02) 

(02+02) 

(04) 

(02+01) 

 

(02) 

(02+01) 

(03+01) 

(02) 

(02) 

(02) 

(03) 

(04) 

(01) 

(02) 
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                   Kp1 = PCO(g) × PCO2(g) 

    = 3.2 x105 Pa x 3.2 x105 Pa 

    = 1.024 x1011 Pa2 

 

 

 

 

 

 

              Pressure by 5mol of gas →P =
nRT

V
 

     =
5mol ×8.314 Jmol−1K−1×1000K

83.14 ×10−3m3
 

 = 5 × 105Pa  
  

                MC2O4(s) ⇌  MO(s) +        CO(g) +       CO2(g)  

                peq1                        5x105Pa            5 x105Pa 

                Peq2                   5 x105Pa –P 5 x105Pa +P 

 

MO(s) + CO(g)     ⇌    M(S)+ CO2(g)  

                Peq1           5 x105Pa          5 x105Pa  

                Peq2           5 x105Pa – P          5x105Pa + P 

 

KP2 = PCO(g) × PCO2(g)   

16 x1010Pa2 = (5 x105Pa – P) (5 x 105Pa + P) 

16 x1010 = (5x105)2 – P2 

P2 = 25 x1010 – 16 x1010 

P =  √9 × 1010   

P = 3 x105Pa 

/ PCO(g) = 5 x105 – 3 x105Pa  

              = 2x105Pa 

PCO2(g)  = 5 x105Pa x 3 x105Pa 

            = 8 x105Pa  

 

 

 

ii. KP3 =
PCO2(g)

PCO(g)
  

 

  =
8 ×105Pa

2 ×105Pa
 

  = 4 

 

(03) 

(04) 

(02+01) 

(02) 

(03) 

(03) 

(03) 

(03) 

(02+01) 

(03) 

(03) 

(03) 

(03) 

(02+02) 

(02) 

(02+02) 
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                            K1   =
PCO(g)

1𝑥105 𝑝𝑎
×

PCO2(g)

1𝑥105 𝑝𝑎
  

  =
3.2 ×105Pa

1 ×105Pa
×
3.2 ×105Pa

1 ×105Pa
 

 

  = 10.24 

                            K2   =  
2 ×105Pa

1 ×105Pa
×
8 ×105Pa

1 ×105Pa
  

           = 16 

 

                  ΔG0 = -1.6 x104Jmol-1 x lg(3.2 x3.2)                  

                          = -16kJmol-1 (0.5 + 0.5) 

                           = -16kJmol-1 

  

                   ΔG0  = -2 x 104 J mol-1 x lg(16) 

                            = -20 kJ mol-1 (1.2)      

                           = -24 kJ mol-1 

 

 

     ΔG0 = ΔH0 - T.ΔS0  

     -24 kJ mol-1 = ΔH0 – (1000 K .ΔS0) ……… (1) 

     -16 kJ mol-1 = ΔH0 – (800 K .ΔS0) ……… (2) 

     (2) – (1) → 8 kJmol-1 = 200K .ΔS0 

ΔS0 =
8000

200
Jmol−1K−1  

      = 40 Jmol-1K-1 

 

                        (1) → -24 x103Jmol-1 = ΔH0 – 1000k x 40Jmol-1K-1  

 ΔH0 = 16 kJmol-1 

(02) 

(03) 

(02) 

(03) 

(02) 

(02+01) 

(03) 

(03) 

(03) 

(03) 

(02+01) 

(02) 

(02) 

(02) 

(02) 

(02+01) 

(04) 

(04) 

(02+01) 
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                    nB in gas phase = (1.9 – 1.0) mol 

                                             = 0.9mol  

                                   As nA = nB in gas phase 

                    nA(g) in gas phase = 0.9mol 

                    nA in liquid phase = (2.4 - 0.9) mol  = 1.5 mol 

 XA  =
1.5 mol

1 mol +  1.5mol
= 0.6 

 
                      

                      PB = PT XB(g) 

        =  7.2 × 104 Pa ×
0.9mol

0.9mol + 0.9mol
  

   = 3.6 x 104 Pa 

 

    PB = P0
B XB 

                        3.6 × 104 = PB
0 ×

1

1 +  1.5
 

                     PB
0 = 9 × 104Pa 

 

   PA = PTXA(g) 

   = 7.2 x104 Pa x ½  
 

   = 3.6 x104Pa  

 

 

   PA = P0
A XA 

                        3.6 × 104 = PA
0 ×

1.5

2.5
  

                        PA
0 = 6 × 104Pa  

 

 

 

 

 

 

 

 

 

 

(02) 

(01) 

(02+01) 

(02) 

(01+01) 

(02) 

(02) 

(01+01) 

(02) 

(01+01) 

(01+01) 

(02) 

(01) 

(01) 

(02+01) 

(02) 

(02) 

(02) 
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nA(Total)                                    = 2.4mol 

Remaing  nA after reaction with C (g) = (2.4 – 0.9)mol 
 

                                                 = 1.5mol 

 

In New equilibrium   

nA(g) in gas phase       = 0.8mol 

 

nA(l) in liquid phase   = 1.5mol – 0.8mol 
 

                                 = 0.7mol 

 

nB(l) in liquid phase   = 1.9mol – 1.2mol 
 

                                  = 0.7mol  

 

XB(l) =
0.7mol

0.7mol+0.7mol
= 1 2⁄   

 

  PB = P0
B XB 

             =  9 × 104 Pa ×
1

2
  

        = 4.5 x 104 Pa 

 

         PA = P0
A XA 

              = 6 × 104 Pa ×
1

2
  

      = 3 × 104Pa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    

                        Rate = k[A(g)]
x [C(g)]

y 

 

 

                     PV =  nRT  

 P =  
n

V
RT 

 P = CRT 
 

 C =  
P

RT
 

(01+01) 

(01+01) 

(02) 

(02) 

(02) 

(01+01) 

(01+01) 

(02) 

(02) 

(04) 

(03) 

(01+01) 

(02+01) 
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Rate = k [
PA

RT
]
x

[
PC

RT
]
y

  

 

 

      Rate = k [
PA
0XA

RT
]
x

[
PC

RT
]
y

                    PA = P0
A XA 

 2 × 10−4moldm−3s−1 = k [
0.2PA

0

RT
]
x

[
1×104Pa

RT
]
y

 ……(1) 

 8 × 10−4moldm−3s−1 = k [
0.4PA

0

RT
]
x

[
2×104Pa

RT
]
y

 ……(2) 

 4 × 10−4moldm−3s−1 = k [
0.4PA

0

RT
]
x

[
1×104Pa

RT
]
y

 ……(3) 

 

 
(1)

(3)
⇒ 2 = [

2

1
]
y

 

 21 =2y 

      y =1 

 
(3)

(2)
⇒ 2 = [

0.4

0.2
]
x

 

 21 =2x 

 x =1 

 

             (1) ⇒ 2 × 10−4moldm−3s−1 = k [
6×104Pa×0.2

2.5×103Jmol−1
] [

1×104Pa

2.5×103Jmol−1
]   

2 × 10−4X 103molm−3s−1k = [
6 × 104Pa × 0.2

2.5 × 103Jmol − 1
] [

1 × 104Pa

2.5 × 103Jmol − 1
] 

k = 96 mol−1 m−3s−1 

 

                        Mg(OH)2(s) ⇌ Mg2+(aq) + 2OH-(aq)  

 

                        If molar stability is S, then   

  [Mg2+
(aq)] =S 

  [OH-
(aq)] = 2S 

 

 Ksp = [Mg2+
(aq)] [OH-

(aq)]
2 

 

 

  = S (2S)2 

 4 x10-12 mol3 dm-12 = 4S3 

   S = 1 x10-4 mol dm-3  

              [Mg(aq)
2+ ]  =

0.5moldm−3×
250

1000
dm3

500
1000⁄ dm3

  

                     = 0.25moldm-3 

(05) 

(03) 

(02+01) 

(02) 

(04) 

(04) 

(04) 

(02+02) 

(05) 

(03+03) 

(02) 

(03+(02+01)) 

(02) 

(03) 

(02+02) 

(01+01) 
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 Ksp =  [Mg2+
(aq)] [OH-

(aq)]
2 

 [OH(aq)
− ] = √

4×10−12mol3dm−12

0.25moldm−3
 

 4 × 10−6moldm−3 
 / Minimum concentration of OH-

(aq) to precipitate Mg(OH)2(aq) = 4 x10-6moldm-3 

 NH4OH(aq) ⇌ NH4
+

(aq) + OH-
(aq)  

 

 kb =
[NH4(aq)

+ ][OH(aq)
− ]

[NH4OH(aq)]
  

 1.8 × 10−5moldm−3 =
[NH4(aq)

+ ]4×10−6moldm−3

1×10−1moldm−3
 

  

 [NH4(aq)
+ ] = 0.45moldm−3 

 

∴ nNH4(aq)
+ = 0.45moldm−3 ×

500

1000
dm3 

 

  =  0.225mol 

/ nNH4Cl(s) to be added = 0.225 mol. 

 

MNH4Cl(s)= (14 g mol-1 x 1) + (1 g mol-1 x 4) + (35.5 g mol-1 x1) 

      = 53.5 g mol-1 

W = n x M 

               = 0.225 mol x 53.5 g mol-1 

 

               = 12. 0375 g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       Cell 1 : anode –Mg 

                                    Cathode – Ag 

 

                       Cell 2 :  anode – Fe 

                                     Cathode – Cu  

(03) 

(02+01) 

(03) 

(03) 

(02 +01) 

 

(02) 

(02) 

(02 x 4 = 8) 

(04) 

(02) 

(01) 

(02) 
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Cell 1 : anode –Mg(s) → Mg2+
(aq) + 2e                                                                                                               

Cathode – Ag+
(aq) + e → Ag(s) 

Cell 2 : anode – Fe(S) → Fe2+
(aq) + 2e 

  Cathode – Cu2+
(aq) + 2e → Cu(s) 

 

 

Cell 1 : E0
Cell = E0

cathode  - E
0
anode  

 

= 0.80V – (-2.36V) 

= 3.16V. 

Cell 2 : E0
Cell = E0

cathode  - E
0
anode 

  = 0.34V – (-0.44V) 

  = 0.78V 

 

Vxy = E0
Cell 1 + E0

cell 2 

= 3.16V + 0.78V 

= 3.94V 

 

 

 

 

 

 

 

 

 

 

                      Anode    : Pb(s) + H2SO4(aq) ⇌ PbSO4(aq) + 2H+
(aq) + 2e.  

                      Cathode : PbO2(s) + 2H2SO4(aq) + 2e ⇌ PbSO4(s) + 2H2O(l) + SO4
2-

(aq) 

 

                      E0
Cell 3 = E0

cathode  - E
0

anode 

                                 = 1.70V – (- 0.40V) 

                                 = 2.10V  

 

 

 

           Pb(s) +PbO2(s) + 2H2SO4(aq)  ⇌ 2PbSO4(s) + 2H2O(l) 

 

 

(04 x 4 = 16) 

(02) 

(01+01) 

(01+01) 

(02) 

(02) 

(01+01) 

(04) 

(04) 

(03) 

(01+01) 

(4) 

(03) 

(03) 
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  2PbSO4(s) + 2H2O(l) ⇌ Pb(s) +PbO2(s) + 2H2SO4(aq)   

 

 
 

Vx1y1 = E0
Cell 1 + E0

cell 2- E
0

cell 3 
 

= 3.16V + 0.78V-2.10V or 3.94V-2.10V 
 

=1.84V 

                    Q = I t 
 

                    Q(e)=0.01Cs-1x9.65 s = 9.65 x10-2 C 
 

                    n = Q / F 
 

                    n(e) = 9.65 x10-2 C/  96500 Cmol-1 

 

                    n(e) = 1x10-6 mol 
 

                   M(PbSO4) =(207+32+4x16) gmol-1 = 303 gmol-1 

 

                   M(PbO2) =(207+2x16) gmol-1 = 239 gmol-1 

 

                   n(e) : n(PbSO4) = 2:1                n(e) : n(PbO2) = 2:1 
 

                   n(PbSO4)  = 1x10-6 mol  / 2= 5x10-7 mol 
 

                   n(PbO2)    = 1x10-6 mol  / 2= 5x10-7 mol  

 

       W(PbO2)+W(Pb) -  W(PbSO4)  = 5x10-7 mol( 239 gmol-1  + 207 gmol-1-303x2 gmol-1) 

 

                                                          = 800x10-7 g    

 

 

 

 

 

(02) 

(01+01) 

(04) 

(02) 

(01) 

(02+02) 

(01) 

(02) 

(02) 

(01) 

(01) 

(01+01) 

(01) 

(01) 

(03+02) 
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               M - Cu   

  M1 – [Cu(H2O)6]
2+

(aq)  

               M2 –[CuCl4]
2-

(aq) 

               M3 – [Cu(NH3)4]
2+

(aq) 

 

 

      1s22s22p63s63d104s1 

 

 

 

      2Cu2+ + SO2 + 2H2O  → 2Cu+ + SO4
2- + 4H+ 

Blue colour solution decolorizes  

 

 

 

 

      M – Ni              M1 – [Ni(H2O)6]
2+

(aq)   

      M2 – [NiCl4]
2-

(aq)         M3 – [Ni(NH3)6]
2+

(aq) 

  

 

      1s22s22p63s23p63d8  

 

     

      M1 – hexaaquanickel(II) ion 

 M2 – tetrachloridonickelate(II) ion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(05 x 4 = 20) 

(03) 

(04) 

(02) 

(05 x 4 = 20) 

(03) 

(04 x 2 = 8) 
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Electrophilic addition 

 

 

 

 

 

CH3 – CH – COOCH(CH3)2 

C2H5  

CH3 – CH – CH3  

(1) LiAlH4 

(2) HCl/H2O  

Al2O3/Δ 

CH3CH = CH – C – CH3  

CH3 

C2H5 

CH3 – CH – CH2OH  

C2H5  

CH3 – C = CH2 

C2H5  
HBr/ H2O2 

OH 

Al2O3/Δ 

CH3 – CH = CH2  

KOH(aq) 

CH3 – CH2 –CH2Br  

PCC/CH2Cl2 

CH3CH2 – CH2OH  

CH3CH2 – CHO  

HBr 

CH3 – C – CH3  

C2H5  

Br 

Mg/dry ether  

H2O 

CH3 – C – CH3  

MgBr 

C2H5 

CH3CH2CH – C – CH3  

Al2O3/Δ 
CH3 OH 

C2H5 

(72 marks) 

(5 marks) 
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             H−Br 

 

 

 

 

 

 

                                               Q < P < R 

 

 

 

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Br MgBr 

Mg/dry ether  1) HCHO 

2) H+/H2O 

CH2OH 
CH2Br 

con HBr 

Stability of carbocation intermediate  

CH3–CH+ –CH3 < CH3–CH+–CH2–CH3 < (CH3)2C+–CH2–CH3  

So rate of reaction  Q < P < R 

CH3 – C ≡ C– H  CH3 – C – CH3  

 CH3 – C = CH – C – CH3  

O 

CH3 – C– CH – C – CH3  

O OH 

OH 

CN 

Hg2+/dil.H2SO4 

dil.NaOH 

H+ / ∆ 

HCN 

CH3 – C = CH – C–CH3 

O 

CH2CH3 

CH3 CH3 

(CH3)2C = CH–CH3 (CH3)2C+ – CH2–CH3 (CH3)2C– CH2–CH3 

Br−  

Br 

(12 marks) 

(5 marks) 

10 marks 

(20 marks) 

(26 marks) 
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Cr3+, Co2+, Ca2+   

 

 

        P1 → Cr(OH)3 P2 – CoS  P3 – CaCO3 

    Sol 1 – Na2CrO4 Sol 2 – [CoCl4]
2-

(aq) 

 

 

 

 

 

 

 

 

            

 

 

 

(05 x 3 = 15) 

(04 x 5 = 20) 
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     X – CO 3
2-        Y – SO4

2-      Z – NO3
- 

  

 

                      Na2CO3(aq) + BaCl2(aq) → BaCO3(s) ↓ + 2NaCl(aq) 

                   BaCO3 + 2HCl → BaCl2(aq) + CO2(g) ↑ + H2O(l)  

                   Na2SO4(aq) + BaCl2(aq) → 2NaCl(aq) + BaSO4(s) ↓  

                   8Al + 3NO3
- + 5OH-

(aq) + 18H2O(l) → 8[Al(OH)4]
- + 3NH3(aq)    

OR 

                           8Al + 3NO3
- + 5OH-

(aq) + 2H2O(l) → 8AlO2
- + 3NH3(aq) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(05 x 3 = 15) 

(05 x  4 = 20) 
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(NH4)2S2O8 + 2NaOH   → 2NH3 + 2H2O + 2Na2S2O8 

(NH4)2Cr2O7 + 2NaOH → NH3 + 2H2O + 2Na2Cr2O7 

NH3 + HCl → NH4Cl       

HCl + NaOH → H2O + NaCl 

6I- + Cr2O7
2- + 14H+ → 2Cr3+ + 3I2 + 7H2O(l)  

S2O8
2- + 2I- → 2SO4

2- + I2 

IO3
- + 5I- + 6H+ → 3I2 + 3H2O 

2S2O3
2- + I2   → 2I- + S4O6

2- 

 

 

 Blackish blue to colourless 

 

                  MKIO3
= (39 g mol-1 x 1) + (127 g mol-1 x 1) + (16 g mol-1 x 3) 

                              = 214gmol-1 

                  nKIO3
=
749×10−3g

214gmol−1
 

        = 3.5 x 10-3  mol 
 

nKIO3
 : nI2

 = 1:3 

 

nI2
= 10.5 x10-3 mol 

 

nI2
 : nS2O32−  = 1:2 

nS2O32− = 21 x10-3 mol  

21 x10-3mol = 15 x10-3dm3 x [S2O3(aq)
2− ] 

[S2O3(aq)
2− ] =

21×10−3mol

15 ×10−3 dm3
= 1.4 mol dm−3  

 

 

 

In Procedure II 

nS2O32− reacted = 25 x10-3dm3 x 1.4 moldm-3 

      = 35 x10-3mol  

nS2O32− : nI2= 2:1  

nI2  = 17.5 x10-3mol ………………. In 50cm3 

nI2that would have been needed for 200cm3= 70 x10-3mol  
 

Take  n(NH4)2S4O8  = a 

n(NH4)2Cr2O7= b 

nS4O82− : nI2= 1:1          So, nI2  = a 

nCr2O72−  : nI2 = 1:3       So, nI2= 3b 
 

a + 3b = 70 x10-3mol ……….. (1)           

(03 x 8 = 24) 

(03) 

(03+02) 

(02) 

(03) 

(02) 

(02) 

(02) 

(02+01) 

(02) 

(01+01) 

(01) 

(01) 

(01) 

(01+01) 
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In Procedure I 

nNaOH reacted = 0.25moldm-3 x 20 x10-3dm-3 

 

   = 5 x10-3mol 

nNaOH : nHCl = 1:1 

nHCl reacted = 5x10-3mol 
 

Total moles of HCl = 0.125moldm-3 x 100 x10-3dm3 

 

     = 12.5 x10-3mol 

 

nHCl  reacted with NH3 =(12.5x10-3 mol) – (5x10-3 mol)  

            = 7.5 x10-3mol………………. In 25cm 

 

nHCl that would have been needed for 200cm3→ 60 x10-3mol 

 

nNH3  from (NH)2S2O8 = 2a 

nNH3  from (NH4)2Cr2O7 = 2b 

 

2a + 2b = 60 x10-3mol 

a +b = 30 x 10-3mol  ………….(2) 

 

from (1) and (2)  

 

(1) – (2) →     2b = 40 x10-3mol 

b = 20 x10-3mol 

a = 10 x10-3mol 

 

M(NH4)2S2O8= (14 g mol-1 x 2) + (1 g mol-1 x 8) + (32 g mol-1 x 2)+ (16 g mol-1 x 8) 
 

       = 228gmol-1 

 

W(NH4)2S2O8= 228gmol-1 x 10 x10-3mol 
 

       = 2.28g 

 

W % (NH4)2S2O8 =
2.28g

9g
× 100% 

   = 25.33% 

 

M(NH4)2Cr2O7= (14 g mol-1 x 2) + (1 g mol-1 x 8) + (52 g mol-1 x 2)+ (16 g mol-1 x 7) 

       = 252gmol-1 

                  W(NH4)2Cr2O7= 252 x20 x 10-3mol  

                   = 5.04g 

 

 

W% (NH4)2 Cr2O7  =
5.04g

9g
× 100%  

  = 56% (02) 

(01) 

(02) 

(01) 

(01+01) 

(02) 

(02) 

(01) 

(02) 

(01) 

(01) 

(02) 

(01) 

(01) 

(02) 

(01) 

(01) 

(01) 

(01) 
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  P – Soap production  

  Q – Solvay process  

  R – Caustic soda production  

 

  

 

 

 

 

 

 

 

 
 

 

 

 2NaCl(aq) + 2H2O(l) → 2NaOH(aq) + H2(g) + Cl2(g) 

 

Uses of Cl2 

1. Bleaching textiles, woods and paper pulp 

2. Purifying the drinking water 

3. Production of HC1 

4. Production of chlorinated rubber, insecticides, dyes and medicine 

5. Production of vinyl chloride required to produce polymers like PVC 
 

Uses of H2 

1. Manufacture of HCl 

2. Production of NH3 

3. Production of margarine by hydrogenation of vegetable oil 

4. Using as a fuel 

 

 

1. Saponification 

2. Removal of the by-product, glycerin 

3. Purification 

4. Finishing 

Cl2 H2 

Ti Ni 

(+) (-) 

H2O in  

NaOH out Used NaCl  

Brine solution 

(05x3=15) 

(10) 

(04) 

Any two-(03x2=06) 

(03x4=12) 

Any two-(03x2=06) 
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                         Water + RCOO–Na+(s)  ⇌  RCOO–(aq) + Na+(aq) 

  To decrease the solubility of soap in the aqueous phase NaCl (brine) is added.  

  As the Na+ ion concentration is high, the above equilibrium shifts to the left and 

the soap molecules separate from the aqueous phase.  

  Density of the aqueous phase increases due to the addition of NaCl.  

                                            

 

                        NH3 + H2O ⇌ NH4OH 

NH4OH + CO2 → NH4HCO3 

NaCl + NH4HCO3 →NaHCO3 + NH4Cl 

2NaHCO3 → Na2CO3 + CO2 + H2O 

 

 

           CaO(s) + 2NH4Cl(aq) →2NH3(g) + CaCl2(aq) + H2O(l) 

           CaCO3(s) + 2NaCl(aq) → CaCl2(aq) + Na2CO3(s) 

 

                           

 

 

CO2 CO2 + H2O ⇌  H2CO3 

  H2CO3(aq) ⇌ H+
(aq) + 𝐇𝐂𝐎𝟑

− 

 

 SO2, NO2 

 

 

 SO2 Natural 

  volcanic eruption 

 

 microbial activities taking place under anaerobic conditions in the 

sediments on the bottom of the ocean 

      

 SO2 Human activities 

  Burning of fuel with S impurities 

  Burning of coal with S compounds 

  

(08) 

(03x4=12) 

(03x2=06) 

(03x2=06) 

(02+02=04) 

Any one -(03) 

Any one- (03) 
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NO2 Natural 

  Lightning  

  Volcanic eruption 

  Nitrifying Bacteria 

 

 NO2 Human activities 

  Internal combustion engines 

 

 

retardation of organogeny  

destruction of eggs  

immature organisms of fish and other aquatic organisms.  

degradation of chlorophyll in plant leaves which causes gradual death of the plants.  

 

   

 

 

No,   

SO2 and NO2 can absorb IR radiation. But they do not stay in the atmosphere for 

a long time and so doesn’t contribute to global warming.  

 

 

 

  Using coal and diesel with low sulfur content 

  Adopting measures to remove acidic gases emitted by power plants, like use of 

fluidized bed combustion and lime slurry process 

  Employing environmentally friendly alternative energy sources 

 

 

 

          Coal, Coke 

  Rutile, Coke, Cl2(aq) 

 

 

     

     Chlorination 

     TiO2(s) + C(s) +2Cl2(g)  
𝟗𝟓𝟎𝟎𝐂
→   TiCl4(g) + CO2(g)  

 

     Oxidation    

     TiCl4(aq) +O2(g) → TiO2(s) + 2Cl2(g)  

 

 

Any one -(03) 

Any one- (03) 

 (08) 

 (02) 

 (03) 

 Any two (03x2=06) 

(03x3=09) 

(04x2=08) 
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1. TiO2 is white in colour. Therefore it is used as a pigment to obtain bright white 

colour in paint, plastic goods and paper. The high refractive index if TiO2 is also 

a reason for using it as a pigment. 

2. TiO2 is chemically inert. Therefore it is used as a pigment to give white colour 

to medicine and toothpaste. 

3. TiO2 is also used to produce substances applied to prevent sunburns in the skin 

due to UV radiations in solar rays. TiO2 prevents the reach of UV rays to the 

skin. 

4. It is used to make some solar cells 
 

 

 

    Global warming  

 

 

 

 Any three (03x3=09) 

(04) 
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nkhwl;Litg; gy;fiyf;fof nghwpapaw; gPl jkpo; khztu;fs; 

elhj;Jk; f.ngh.j cau;ju khztu;fSf;fhd 16tJ 

Kd;Ndhbg; guPl;ir 2025 
02 - ,urhadtpay; 

 

gFjp I 
  

tpdh 
,y 

 
tpil 
,y 

 

tpdh 
,y 

tpil 
,y 

 

tpdh 
,y 

tpil 
,y 

 

tpdh 
,y 

tpil 
,y 

 

tpdh 
,y 

tpil 
,y 

 

01. 3 11. 2 21. 4 31. 2 41. 5 

02. 5 12. 4 22. 1 32. 2 42. 1 

03. 4 13. 3 23. 2 33. 3 43. 3 

04. 1 14. 5 24. 1 34. 5(a,b,c) 44. 1 

05. 2 15. 3 25. 5 35. 3 45. 1 

06. 3 16. 1 26. 3 36. 5(a,c) 46. 1 

07. 3 17. 2 27. 4 37. 1 47. 4 

08. 5 18. 2 28. 2 38. 4 48. 2 

09. 4 19. 4 29. 1 39. 5(a,c) 49. 4 

10. 3 20. 5 30. 5 40. 3 50. 1 
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❊ ,t;tpdhj;jhs; 19 gf;fq;fisf; nfhz;Ls;sJ. 
❊ fzpg;ghidg; gad;gLj;j ,lkspf;fg;glkhl;lhJ.  
❊ mfpy thA khwpyp R = 8.314 J mol–1 K–1  
❊ mtfhjNuh khwpyp NA = 6.022 × 1023 mol–1 
❊ ,t;tpdhj;jhSf;F tpil vOJk;NghJ mw;ifw; $l;lq;fisr; RUf;fkhd tpjj;jpy; fhl;lyhk;. 

❏ gFjp A – mikg;Gf; fl;Liu (gf;fq;fs; 2 – 10) 
❊ vy;yh tpdhf;fSf;Fk; ,t;tpdhj;jhspNyNa tpil vOJf.  
❊ xt;nthU tpdhTf;Ff; fPOk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. nfhLf;fg;gl;Ls;s ,lk; 

tpilfis vOJtjw;Fg; NghJkhdJ vd;gijAk; tpupthd tpilfs; vjpu;ghu;f;fg;gltpy;iy vd;gijAk; 
ftdpf;f. 
❏ gFjp B ck; gFjp C ck; – fl;Liu (gf;fq;fs; 11 – 19) 

❊ xt;nthU gFjpapypUe;Jk; ,uz;L tpdhf;fisj; njupTnra;J vy;yhkhf ehd;F tpdhf;fSf;F tpil vOJf. 
ckf;F toq;fg;gLk; vOJk; jhs;fis ,jw;Fg; gad;gLj;Jf. 

❊ ,t;tpdhj;jhSf;nfd toq;fg;gl;l Neu KbtpNy gFjp A NkNy ,Uf;Fk;gbahf A, B, C Mfpa %d;W 
gFjpfspd; tpilj;jhs;fisAk; xd;whfr; Nru;j;Jf; fl;ba gpd;du; guPl;ir Nkw;ghu;itahsuplk; ifaspf;f. 

❊ tpdhj;jhspd; B, C Mfpa gFjpfis khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; nry;y 
mDkjpf;fg;gLk;. 

 

gFjp tpdh ,y Gs;spfs;   nkhj;jk; 

A 

1   ,yf;fj;jpy;  

2   vOj;jpy;  

3     

4     

B 

5     

6    FwpaPl;nlz;fs; 
7   tpilj;jhs; guPl;rfu; 1  

C 

8   tpilj;jhs; guPl;rfu; 2  

9   Gs;spfisg; guprPypj;jtu;  

10   Nkw;ghu;it nra;jtu;  

nkhj;jk;      

  

KOg; gjpg;Gupik cilaJ  / All Rights Reserved] 

Rl;nlz;:- ………………………… 

H ─ C ─ C ─ 

─
 

─
 

─
 

─
 H H 

H H 

cjhuzk; :- $l;lj;ij CH3CH2– vdf; fhl;lyhk;. 

guPl;rfupd; cgNahfj;jpw;F khj;jpuk; 
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gFjp A - mikg;Gf; fl;Liu 
ehd;F tpdhf;fSf;Fk; ,j; jhspNyNa tpil vOJf. 

(xt;nthU tpdhtpd; tpilf;Fk; 100 Gs;spfs; toq;fg;gLk;.) 
 

1. (a) gpd;tUk; $w;Wf;fs; cz;ikahditah> ngha;ahditah vd;gijf; Fw;wpl;l NfhLfspd; 
kPJ Fwpg;gpLf. fhuzq;fs; mtrpak; my;y. 

(i)  F2, Cl2, Br2, I2 Mfpatw;wpy; gpizg;G rf;jp $baJ F2 MFk;. ………………… 

(ii)  β fjpiu tpl α fjpu; mjpf Vw;wk; cilaJ vd;gjhy; 

kpd;Gyk;> fhe;j Gyj;jpy; α fjpuhdJ β fjpiu tpl mjpf 
jpUk;giy Vw;gLj;JfpwJ. ………………… 

(iii)  fhupaj;ijf; fhl;bYk; ituj;jpd; cUFepiy FiwthdJ. ………………… 
(iv)  Na2CO3 If; fhl;bYk; NaHCO3 ,d; ePu;f; fiujpwd; 

cau;thdJ. ………………… 

(v)  N, O, F Mfpa %yfq;fspy; ,uz;lhk; madhf;fy; rf;jp 
$ba %yfk; O MFk;. ………………… 

(vi)  xU mZtpy; ,yj;jpud;fs; epuk;gyilAk; NghJ 3 Mk; 
rf;jpkl;lk; G+uzkhf epuk;gpa gpd;dNu 4 Mk; rf;jpkl;lj;jpy; 
,yj;jpud;fs; epuk;gyila Muk;gpf;fpd;wd. ………………… 

 
(b)    (i) %yf;$W ClF3O2 ,w;F kpfTk; Vw;Wf; nfhs;sj;jf;f Y}ap Fw;W – Nfhl;Lf; 

fl;likg;ig tiuf. 
 
 
 
 
 

(ii) NkNy (i) ,y; tiue;j fl;likg;gpy; (I) kj;jpa mZitr; Rw;wpAs;s tbtj;ijAk; 
(II) kj;jpa mZtpd; xl;rpNaw;w vz;izAk; jUf. 

I. …………………… (tbtk;) II. ……………… (xl;rpNaw;w vz;) 

(iii) Fspu;e;j nrwpthd ry;G+upf; mkpyj;jpid (H2SO4) kpd;gFg;G nra;tjd; %yk; 
ngnuhf;rp ilry;G+upf; mkpyk; (H2S2O8) gpwg;gpf;fg;gLfpwJ. ,t; mkpyj;jpd; 
cWjpahd Y}ap]; fl;likg;G fPNo jug;gl;lLs;sJ. ,k; %yf;$wpw;F rhj;jpakhd 
NkYk; %d;W Y}ap Fw;Wf; – Nfhl;Lf; fl;likg;Gfis (gupTf; fl;likg;Gfis) 
tiue;J mtw;wpd; cWjpg;ghLfisj; jug;gl;Ls;s fl;likg;G njhlu;ghf 
Fwpg;gpLtjw;F mf; fl;likg;gpd; fPo; cWjpahdJ my;yJ Fiwe;j mstpy; 
cWjpahdJ my;yJ cWjpaw;wJ vd vOJf. 

 
 
 
 
 
 
 

O ═ S ─ O ─ O ─ S ═ O 

─
 

O ─ H 

─
 

O ─ H 

═
 O 

═
 O :   : :   : 

:   : 

:   : 

:   : 

:   : 

: : 

: : 

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

ngha; 

ngha; 

ngha; 

ngha; 

cz;ik 

cz;ik 

Kf;Nfhz ,U 
$k;gfk; 

+ 7 

: – 

+ 

O ═ S ─ O ─ O ─ S ═ O 

:   : 

═
 

O ─ H 

─
 

O ─ H 

═
 O 

═
 O :   : :   : 

:   : 

:   : 

:   : 

: : : 

– 

+ 

O ═ S ─ O ─ O ─ S ═ O 

:   : 
─

 

 

O ─ H 

═
 

O ─ H 

═
 O 

─
 

 

O :   : :   : 

:   : 

:   : 

:   : 

: : : 

: 

: – 

+ 

O ═ S ─ O ─ O ─ S ═ O 

═
 

O ─ H 

─
 

O ─ H 

─
 O 

═
 O :   : :   : 

:   : 

:   : 

:   : 

:   : 

: : : 

cWjpaw;wJ 

cWjpaw;wJ cWjpaw;wJ 

: 

Cl F 

F 

F 
O 

O 
─ 

─
 

─
 

:   : 

: 
  
: 

: 
  

: 

:   : 

: 

: 

: 
  

 : 

(04 Gs;spfs; × 06 = 24 Gs;spfs;) 

(06 Gs;spfs;) 

(01 Gs;sp × 02 = 02 Gs;spfs;) 

((02 + 01) Gs;spfs; × 03 = 09 Gs;spfs;) 

24 
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(iv) gpd;tUk; Y}apf; Fw;Wf; – Nfhl;Lf; fl;likg;igAk; mjd; ngauplg;gl;l mbg;gilf; 
fl;likg;igAk; mbg;gilahff; nfhz;L jug;gl;Ls;s ml;ltiziag; 
G+uzg;gLj;Jf. 

  

 C1 C2 C3 C4 

I.  mZitr; Rw;wpAs;s VSEPR 
Nrhbfspd; vz;zpf;if 

    

II.  mZitr; Rw;wpAs;s ,yj;jpud; 
Nrhbf; Nfj;jpu fzpjk; 

    

III.  mZitr; Rw;wpAs;s tbtk;     

IV.  mZtpd; fyg;ghf;fk;     

 

• (v) njhlf;fk; (viii) tiuAs;s gFjpfs; NkNy gFjp (iv) ,y; jug;gl;l Y}ap Fw;Wf; – 
Nfhl;Lf; fl;likg;ig mbg;gilahff; nfhz;lit. mZf;fSf;Ff; FwpaPbLjy; gFjp 
(iv) ,y; cs;sthwhFk;. 
 

(v) gpd;tUk; ,U mZf;fSf;fpilNaAk;  σ gpizg;G cUthjYld; rk;ge;jg;gl;l mZ/ 
fyg;gpd xgpw;wy;fis ,dq;fhz;f. 

I.  Cl ─ C1 Cl …………………… C1 …………………… 

II.  C1 ─ C2 C1 …………………… C2 …………………… 

III.  C2 ─ C3 C2 …………………… C3 …………………… 

IV.  C3 ─ C4 C3 …………………… C4 …………………… 

V.  C4 ─ N C4 …………………… N  …………………… 

VI.  C2 ─ O C2 …………………… O  …………………… 

VII.  C3 ─ H C3 …………………… H  …………………… 

 

(vi) fPNo jug;gl;l ,U mZf;fSf;fpilNaAk; 𝜋 gpizg;Gfis cz;lhf;FjYld; 
rk;ge;jg;gl;l mZ xgpw;wy;fis ,dq;fhz;f. 

I.  C2 ─ O C2 …………………… O  …………………… 

II.  C4 ─ N C4 …………………… N  …………………… 

  C4 …………………… N  …………………… 

(vii) C1, C2, C3, C4 Mfpa mZf;fisr; Rw;wpAs;s mz;zsthd gpizg;Gf; 
Nfhzq;fisf; Fwpg;gpLf. 
C1 ……………… C2 ……………… C3 ……………… C4 ……………… 

 

(viii) C1, C2, C3, C4 Mfpa mZf;fis mtw;wpd; kpd;ndjpu;jd;ik mjpfupf;Fk; tupirapy; 
xOq;FgLj;Jf. 

…………… < …………… < …………… < …………… 

 
  

:    : :Cl ─ C ─ C ─ C ─ C ≡ N: 

─
 

─
 

─
 

─
 

H 

H 

H 

H 

═
 :   : O 

Cl ─ C1 ─ C2 ─ C3 ─ C4 ─ N 

─
 

─
 

─
 

─
 

H 

H 

H 

H 

─
 O 

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

js 
Kf;Nfhzk; ehd;Kfp ehd;Kfp Neu; NfhL 

ehd;Kfp js 
Kf;Nfhzk; ehd;Kfp Neu; NfhL 

4 3 4 2 

sp3 sp2 sp3 sp 

3p(a.o)/sp3(h.o) 

sp3(h.o) 

sp2(h.o) 

sp3(h.o) 

sp(h.o) 

sp2(h.o) 

sp3(h.o) 

sp3(h.o) 

sp2(h.o) 

sp3(h.o) 

sp(h.o) 

2p(a.o)/ sp(h.o) 

2p(a.o)/sp2(h.o) 

1s(a.o) 

2p(a.o) 2p(a.o) 

2p(a.o) 2p(a.o) 

2p(a.o) 2p(a.o) 

𝟏𝟎𝟗°𝟐𝟖’ ± 𝟏° 𝟏𝟐𝟎° ± 𝟏° 𝟏𝟎𝟗°𝟐𝟖’ ± 𝟏° 𝟏𝟖𝟎° ± 𝟏° 

C3 C1 C2 C4 

(01 Gs;sp × 16 = 16 Gs;spfs;) 

(01 Gs;sp × 14 = 14 Gs;spfs;) 

(01 Gs;sp × 06 = 06 Gs;spfs;) 

(01 Gs;sp × 04 = 04 Gs;spfs;) 

(03 Gs;spfs;) 
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(c) Cl–(g) madpd; ,Wjp Xl;by; cs;s ,yj;jpud; xd;iw mfw;wp Cl(g) mZtpid 
cUthf;Ftjw;F Nghl;Nlhd; xd;iw Nkhjtpl;L madhf;fk; nra;ag;gLfpwJ. ,k; Kiw 
xsp madhf;fk; (Photoionization) vdg;gLfpwJ. ,t;thW epak epiyapy; Cl–(g) 
madpypUe;J Cl(g) I cUthf;Ftjw;F gpuNahfpf;f Ntz;ba Nghl;Nlhdpd; cau;e;jgl;r 
miyePsk; ahJ? mJ kpd;fhe;j jpUrpa gFjpapy; vg;gFjpf;FupaJ? Cl(g) ,d; epak 
,yj;jpud; Vw;wy; ntg;gTs;Siw khw;wk; – 394 kJ mol-1 vdj; jug;gl;Ls;sJ.(xspapd; 
Ntfk; c = 3 × 10 8 m s–1, gpshq;fpd; khwpyp h = 6.626 × 10 –34 J s ) 
 
 
 
 
 
 
 
 
 
 

2. (a) A MdJ tpfpjk; 3 : 1 : 1 ,y; cs;s (,urhad #j;jpuq;fspd; tupirapy; md;W) %d;W 
my;YNyhf %yfq;fisf; nfhz;l vz;nza;j; jd;ikahd xU mkpykhFk;. ,k; 
%yfq;fspy; xd;W s njhFg;igr; Nru;e;jJ. kw;iwa ,U %yfq;fs; p njhFg;ig Nru;e;j 
xNu Mtu;j;jdj;ij rhu;e;j mLj;js;s ,U %yfq;fs; MFk;. ,t; mkpykhdJ xspapd; 
J}z;lypdhy; gpupifaile;J nrq;fgpy epw thA B IAk; epwkw;w kzkw;w thA C IAk; 
NkYk; xU eLepiyr; Nru;it D IAk; tpisthff; nfhLf;fpwJ. 
Nru;it A ,d; Ijhd fiury; xd;Wf;F kf;dPrpak;(Mg) cNyhfj;Jld; jhf;fKw;W E 
vd;w epwkw;w fiurypidAk; F vd;w thAtpidAk; cUthf;Ffpd;wJ. thA F MdJ 
nuhf;fl; vupnghUshf gad;gLj;jg;gLfpd;wJ. fiury; E ,w;F Ijhd NaOH Nru;j;J Al 
J}s; Nru;j;J ntg;gg;gLj;Jk; NghJ neRyupd; Nrhjidg; nghUs; Njha;j;j tbjhis 
fgpy epwkhf;Fk; thA G ntspg;gLfpwJ. ifj;njhopy; uPjpahf thA G ,w;Fk; Nru;it 
A ,w;Fk; ,ilapyhd jhf;fj;jpd; %yk; tu;j;jf uPjpahf Kf;fpaj;Jtk; tha;e;j gris 
H cw;gj;jp nra;ag;gLfpwJ.  
I MdJ A ,y; cs;s mNj %d;W %yfq;fs; 2 : 1 : 1 vd;w tpfpjj;jpy; nfhz;l Nru;it 
MFk;. I MdJ xU nkd;dkpykhf fhzg;gLtJld; rhjhuz epiyikfspy; 
cWjpaw;wjhFk;. vdNt ,J ,yFthf ,Utoptpfhuj;jpw;Fl;gl;L Nru;it A IAk; 
eLepiy thA J IAk; Nru;it D IAk; tpisthf nfhLf;fpwJ. 
 

(i) A njhlf;fk; J tiuahd Nru;itfis ,dq;fhz;f. (Fwpg;G : ,urhad 
#j;jpuq;fis khj;jpuk; vOJf.) 
A  ............................................... 

B   .............................................. 

C   .............................................. 

D  ............................................... 

E   .............................................. 

F    .............................................  

G   .............................................  

H   .............................................  

I    ..............................................  

J    ..............................................  

(ii) gpd;tUtdtw;Wf;F rkg;gLj;jpa ,urhad rkd;ghLfisj; jUf. (ngsjpf epiyfs; 
mtrpakpy;iy) 

I. xspj;J}z;ly; tpisthf A gpupifailjy; 

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

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

xU Cl–(g) madpy; ,Ue;J ,yj;jpud; xd;iw mfw;w Njitahd rf;jp 𝑬 =
𝒉𝒄

𝝀
 

1 mol Cl–(g) madpy; ,Ue;J ,yj;jpud; xd;iw mfw;w Njitahd rf;jp 𝑬𝑻  =
𝒉𝒄

𝝀
× 𝑳 

𝟑𝟗𝟒 × 𝟏𝟎𝟑 𝑱 𝒎𝒐𝒍−𝟏 =
𝟔. 𝟔𝟐𝟔 × 𝟏𝟎−𝟑𝟒 𝑱𝒔 ×  𝟑 ×  𝟏𝟎𝟖 𝒎 𝒔−𝟏 ×  𝟔. 𝟎𝟐𝟐 × 𝟏𝟎𝟐𝟑 𝒎𝒐𝒍−𝟏

𝝀
  

𝝀 =
𝟔. 𝟔𝟐𝟔 × 𝟏𝟎−𝟑𝟒 𝑱𝒔 ×  𝟑 ×  𝟏𝟎𝟖 𝒎 𝒔−𝟏 ×  𝟔. 𝟎𝟐𝟐 × 𝟏𝟎𝟐𝟑 𝒎𝒐𝒍−𝟏

𝟑𝟗𝟒 × 𝟏𝟎𝟑 𝑱 𝒎𝒐𝒍−𝟏
 

 𝝀 = 𝟑. 𝟎𝟑𝟖 ×  𝟏𝟎−𝟕 𝒎 =  𝟑𝟎𝟑. 𝟖 𝒏𝒎 
fopA+jh/UV epwg;gFjpf;FupaJ. 
 

HNO3 

NO2 

HNO2 

O2 

NO 

H2O 

H2 

NH3 

NH4NO3 

Mg(NO3)2 

4HNO3(aq)  →  4NO2(g) + O2(g) + 2H2O(l) 

16 

(01) 

(01) 

(01 + 01) 
(04 + 01) 

(02) 
(02 + 01) 

(02) 

(03 Gs;spfs; × 10 = 30 Gs;spfs;) 

𝒉𝝂 
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II. Mg ,w;Fk; Ijhd A ,w;Fkhd jhf;fk; 

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

III. E ,w;Fk; Al/NaOH ,w;Fk; ,ilapyhd jhf;fk;  

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

IV. I ,d; gpupiff;fhd jhf;fk; 

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

(iii) gpd;tUk; Nru;itfSf;F nrwpe;j A Ir; Nru;f;Fk; NghJ eilngWk; jhf;fj;jpw;fhd 
rkg;gLj;jpa rkd;ghl;il vOJf. 

I. nrg;G(Cu) 

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

II. fhgd;(C)

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

III. fe;jfk;(S)

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

(iv) A MdJ %ykhfj; njhopw;gLtijf; fhl;Lk; jhf;fj;jpw;fhd rkg;gLj;jpa ,urhadr; 
rkd;ghL xd;iw vOJf. 
 ...............................................................................................................................................  

(v) J}a A MdJ epwkw;w jputkhf ,Ue;j NghjpYk; mJ Ma;T$lq;fspy; kQ;rs; 
epwj;jputkhf fhzg;gLtjw;fhd fhuzk; ahJ? 
 ..........................................................................................................................................................................  

 
(b) HCl, Ba(OH)2, NH4OH, AgNO3, K2CrO4, Na2S2O3 Mfpatw;wpd; ePu;f; fiury;fs; P, Q, R, 

S, T, U vdg; ngauplg;gl;l MW Nghj;jy;fspy; (,Nj xOq;fpy; md;wp) xU khztdplk; 
jug;gl;Ls;sd. mtw;iw ,dq; fhz;gjw;F xU jlitf;F ,U fiury;fs; tPjk; fye;J 
nfhs;Sk; NghJ fpilf;Fk; rpy mtjhdpg;GfSk; fPNo jug;gl;Ls;sd. 
 
 fye;j 

fiury; 
mtjhdpg;G 

I.  P + Q kQ;rs; tPo;gbT xd;W ngwg;gl;lJ. 

II.  P + R nrq;fl;br; rptg;G epw tPo;gbT xd;W ngwg;gl;lJ. 

III.  P + S fiurypd; epwk; nrk;kQ;rs; epwkhf khwpaJ. 

IV.  Q + R eiurhu; fgpy epw tPo;gbT ngwg;gl;lJ. 

V.  S + T thA ntspNaw;wj;Jld; nkd;kQ;rs; tPo;gbT ngwg;gl;lJ.  

VI.  R + T nts;is tPo;gbT ngwg;gl;lJ. rpwpJ Neuj;jpd; gpd;G fWg;G 
epwkhf khwpaJ. 

VII.  R + S Ijhd U ,y; fiuAk; nts;is tPo;gbT ngwg;gl;lJ. 
 

(i) P njhlf;fk; U tiu ,dq;fhz;f. 
P   .............................................. 

Q  ............................................... 

R   .............................................. 

S   ..............................................  

T  ...............................................  

U  .............................................. 

  

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ Mg(s) + dil. 2HNO3(aq)  →  Mg(NO3)2(aq) + H2(g) 

8Al(s) + 3NO3
–(aq) +  5OH–(aq) + 2H2O(l) →  8AlO2

–(aq) + 3NH3(g) 

8Al(s) + 3NO3
–(aq) +  5OH–(aq) + 18H2O(l) →  8[Al(OH)4]–(aq) + 3NH3(g) 

3HNO2(aq)  →  HNO3(aq) +2NO(g) + H2O(l) 

Cu(s) + 4HNO3(l)  →  Cu(NO3)2(aq) + 2NO2(g) + 2H2O(l) 

C(s) + 4HNO3(l)  →  CO2(g) + 4NO2(g) + 2H2O(l) 

S(s) + 6HNO3(l)  → H2SO4(l) + 6NO2(g) + 2H2O(l) 

H2SO4(l) + HNO3(l)  → HSO4
–(l) + H2NO3

+(l) 

A ,d; xspg;gpupf;if fhuzkhf cUthFk; NO2 nrq;fgpy epwj;ijf; fhl;Lk;. 
,jdhy; mJ kQ;rs; epwkhf fhzg;gLk;. 

K2CrO4 

Ba(OH)2 

AgNO3 

HCl 

Na2S2O3 

NH4OH 

(03 Gs;spfs; × 04 = 12 Gs;spfs;) 

(03 Gs;spfs; × 03 = 09 Gs;spfs;) 

(03 Gs;spfs;) 

(04 Gs;spfs;) 

(03 Gs;spfs; × 06 = 18 Gs;spfs;) 
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(ii) I njhlf;fk; VII tiuapyhd xt;nthU re;ju;g;gq;fspYk; eilngWk; 
jhf;fq;fSf;fhd rkg;gLj;jpa ,urhad rkd;ghLfis vOJf. (tPo;gbTfis 
fhl;Ltjw;F ↓ vd;w FwpaPl;bidg; gad;gLj;Jf.) 
 ............................................................................................................................................... 

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

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

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

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

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

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

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

3. (a) eLepiyahf;fypd; NghJ ntsptplg;gLk; ntg;gj;ij 
fzpj;jYld; njhlu;Gilajhf khztd; xUtdhy; 
xOq;FgLj;jg;gl;l ,U gupNrhjid mikg;Gfs; 
njhlu;ghd tplaq;fs; jug;gl;Ls;sd. ,jw;fhf    
1 mol dm–3 nrwpTila Ba(OH)2(aq), 1 mol dm–3 
nrwpTila HCl(aq),  1 mol dm–3 nrwpTila 
H2SO4(aq) gad;gLj;jg;gl;ld. xt;nthU 
fiury;fspdJk; Muk;g ntg;gepiyia mse;j NghJ mit 25 

0C ,y; fhzg;gl;ld. 
gpd;du; mf; fiury;fs; fPNo fhl;lg;gl;l ml;ltizapy; jug;gl;l msTfSf;F mikthf 
fyf;fg;gl;L fyit mile;j cr;r ntg;gepiy mstPLfs; ngwg;gl;ld. ,g; 
gupNrhjidf;fhf gad;gLj;jpa gpshj;jpf;F fpz;zj;jpd; ntg;gf; nfhs;ssT 
Gwf;fzpf;ff; $baJ. 
(ePupd; jd;ntg;gf;nfhs;ssT = 4200 J kg–1 K–1, ePupd; mlu;j;jp = 1000 kg m–3) 
 

mikg;G eilKiw fyit mile;j 
cau; ntg;gepiy 

1 Ba(OH)2(aq) ,d; 100 cm3 I HCl(aq) ,d; 200 cm3 
cld; Nru;j;jy; 

34 
0C 

2 Ba(OH)2(aq) ,d; 100 cm3 I H2SO4(aq) ,d; 100 cm3 
cld; Nru;j;jy; 40.6 

0C 
  

(i) epak eLepiyahf;fy; ntg;gTs;Siw khw;wk; vd;gij tiutpyf;fzg;gLj;Jf. 
 .......................................................................................................................................................................... 

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

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

(ii) gupNrhjid xOq;fikg;G 1, 2 ,y; eilngWk; ,urhadj; jhf;fq;fspw;F 
rkg;gLj;jpa ,urhad rkd;ghLfis vOJf. (ngsjpf epiyfis Fwpg;gpLtJ 
mtrpakhdJ.) 
 .......................................................................................................................................................................... 

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

(iii) gupNrhjid xOq;fikg;G 1 ,d; NghJ ntsptplg;gl;l ntg;gj;jpd; msit 
fzpg;gpLf. 
 .......................................................................................................................................................................... 

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

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

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

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

fz;zhbf; 
Nfhy; 

ntg;gkhdp 
%b 

gpshj;jpf;F 
fpz;zk; 
fz;zhb 
Kfit 

K2CrO4(aq) + Ba(OH)2(aq)  →  BaCrO4(s)↓ + 2KOH(aq) 

 K2CrO4(aq) + 2AgNO3(aq)  →  Ag2CrO4(s)↓ + 2KNO3(aq) 

 2K2CrO4(aq) + 2HCl(aq)  →  K2Cr2O7(aq) + H2O(l) + 2KCl(aq) 

 Ba(OH)2(aq) + 2AgNO3(aq)  →  Ag2O(s)↓ + Ba(NO3)2(aq) + H2O(l) 

 

Na2S2O3(aq) + 2AgNO3(aq)  →  Ag2S2O3(s)↓ + 2NaNO3(aq) 

 

Na2S2O3(aq) + 2HCl(aq)  →  S(s)↓ + SO2(g) + 2NaCl(aq) + H2O(l) 

 

Ag2S2O3(s)  →  Ag2S(s)↓ + SO3(g) 

 HCl(aq) + AgNO3(aq)  →  AgCl(s)↓ + HNO3(aq) 

 

epak epiyfspy; ePu;f; fiurypy; cs;s 1 mol H+ mad;fs; ePu;f;fiurypy; 

cs;s 1 mol OH– mad;fSld; jhf;fkile;J jput ePupd;(H2O(l)) 1 mol I 

cUthf;Fk; NghJ  Vw;gLk; ntg;gTs;siw khw;wk; MFk;.  

Ba(OH)2(aq) + 2HCl(aq)  →  BaCl2(aq) + 2H2O(l) 

Ba(OH)2(aq) + H2SO4(aq)  →  BaSO4(s)↓ + 2H2O(l) 

 

𝒎 =  𝟏𝟎𝟎𝟎 𝒌𝒈 𝒎−𝟑  ×  𝟎. 𝟑 × 𝟏𝟎−𝟑 𝒎𝟑  =  𝟎. 𝟑 𝒌𝒈 

𝑸  =  𝒎𝒔𝜽 

=  𝟎. 𝟑 𝒌𝒈 ×  𝟒𝟐𝟎𝟎 𝑱 𝒌𝒈−𝟏𝑲−𝟏  ×  𝟗𝑲 

=  𝟏𝟏 𝟑𝟒𝟎 𝑱 =  𝟏𝟏. 𝟑𝟒 𝒌𝑱 

(03 Gs;spfs; × 08 = 24 Gs;spfs;) 
42 

(05 Gs;spfs;) 

(03 Gs;spfs; × 02 = 06 Gs;spfs;) 

(03) 

(02) 

(05 + 01) 

(02 + 01) 
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(iv) eLepiyahf;fy; ntg;gTs;Siw khw;wj;ij kJ mol–1 ,y; fzpg;gpLf. 
 .......................................................................................................................................................................... 

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

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

(v) gupNrhjid xOq;fikg;G 2 ,d; NghJ ntsptplg;gl;l ntg;gj;jpd; msit 
fzpg;gpLf. 
 .......................................................................................................................................................................... 

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

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

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

(vi) gupNrhjid xOq;fikg;G 2 ,y; eilngWk; jhf;fj;jpy; 1 mol OH–(aq) 
eLepiyahf;fg;gLk; NghJ xl;Lnkhj;j jhf;fj;jpy; ntsptpLk; ntg;gj;jpd; msit 
kJ mol–1 ,y; fzpf;f. 
 .......................................................................................................................................................................... 

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

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

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

(vii) NkNy gupNrhjid xOq;fikg;G 1, 2 ,y; ,Ue;J ngwg;gl;l ntg;g ,urhadj; 
juTfspy; ,Ue;J BaSO4 ,d; tPo;gbthjy; ntg;gTs;Siw khw;wj;jpidf; 
fzpg;gpLf. 
 .......................................................................................................................................................................... 

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

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

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

 

(b) 1 mol dm–3 Ba(OH)2(aq) ,d; 100 cm3 IAk; 1 mol dm–3 H2SO4(aq) ,d; 100 cm3 IAk; 
fyg;gjd; %yk; ngwg;gl;l fiuriyf; fUJf. ,q;F eilngWk; jhf;fj;jpd; fhuzkhf 
cUthFk; tPo;gbtpd; fiujpwdpw;fhd rkepiyj; jhf;fj;ij fUJf. ,jd; NghJ 
fiurypd; ntg;gepiy khwhJ Ngzg;gl;lJ. 

(i) ,f; fiujy; rkepiyf;fhd jhf;fj;jpidf; Fwpg;gpl;L cUthFk; tPo;gbtpd; 
fiujpwd; ngUf;fj;jpw;fhd Nfhit xd;iw vOJf. 
 .......................................................................................................................................................................... 

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

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

(ii) ,f; fiurypy; Ba2+(aq) madpd; nrwptpidf; fzpf;f. mt; ntg;gepiyapy; BaSO4 
,d; fiujpwd; ngUf;fk; Ksp(BaSO4) = 1 × 10 –10 mol2 dm–6 MFk;. 
 .......................................................................................................................................................................... 

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

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

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

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

 

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

𝒎 =  𝟏𝟎𝟎𝟎 𝒌𝒈 𝒎−𝟑  ×  𝟎. 𝟐 × 𝟏𝟎−𝟑 𝒎𝟑  =  𝟎. 𝟐 𝒌𝒈 

𝑸  =  𝒎𝒔𝜽 

=  𝟎. 𝟐 𝒌𝒈 ×  𝟒𝟐𝟎𝟎 𝑱 𝒌𝒈−𝟏𝑲−𝟏  ×  𝟏𝟓. 𝟔 𝑲 

=  𝟏𝟑 𝟏𝟎𝟒 𝑱 =  𝟏𝟑. 𝟏𝟎𝟒 𝒌𝑱 

𝒏𝑶𝑯− =  𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟎. 𝟏 𝒅𝒎𝟑  ×  𝟐 =  𝟎. 𝟐 𝒎𝒐𝒍 

∆𝑯𝜽
𝒏𝒆𝒖 =  

−(𝟏𝟏. 𝟑𝟒 𝒌𝑱)

𝟎. 𝟐 𝒎𝒐𝒍
 =  − 𝟓𝟔. 𝟕 𝒌𝑱 𝒎𝒐𝒍−𝟏 

𝒏𝑶𝑯− =  𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟎. 𝟏 𝒅𝒎𝟑  ×  𝟐 =  𝟎. 𝟐 𝒎𝒐𝒍 

∆𝑯𝜽
𝒓𝒙𝒏 =  

−(𝟏𝟑. 𝟏𝟎𝟒 𝒌𝑱)

𝟎. 𝟐 𝒎𝒐𝒍
 =  − 𝟔𝟓. 𝟓𝟐 𝒌𝑱 𝒎𝒐𝒍−𝟏 

 

gupNrhjid 2 ,y; 1 mol OH– ,d; eLepiyahf;fj;jpw;F 0.5 mol BaSO4 

tPo;gbthjy; epfo;fpd;wJ. MfNt  ∆𝑯𝜽
𝒏𝒆𝒖 + 

𝟏

𝟐
 ∆𝑯𝜽

𝒑𝒑𝒕  =  ∆𝑯𝜽
𝒓𝒙𝒏  

−𝟓𝟔. 𝟕 𝒌𝑱 𝒎𝒐𝒍−𝟏 +  
𝟏

𝟐
 × ∆𝑯𝜽

𝒑𝒑𝒕  =  −𝟔𝟓. 𝟓𝟐 𝒌𝑱 𝒎𝒐𝒍−𝟏  

∆𝑯𝜽
𝒑𝒑𝒕  =  −𝟏𝟕. 𝟔𝟒 𝒌𝑱 𝒎𝒐𝒍−𝟏  

BaSO4(s)  ⇌  Ba2+(aq) + SO42–(aq) 

𝑲𝒔𝒑(𝑩𝒂𝑺𝑶𝟒(𝒔)) = [𝑩𝒂𝟐+(𝒂𝒒)][𝑺𝑶𝟒
𝟐−(𝒂𝒒)] 

[𝑩𝒂𝟐+(𝒂𝒒)]  = [𝑺𝑶𝟒
𝟐−(𝒂𝒒)]  =  𝒙 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝟏 ×  𝟏𝟎−𝟏𝟎 𝒎𝒐𝒍𝟐𝒅𝒎 −𝟔 =  𝒙 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝒙 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝟏 ×  𝟏𝟎−𝟏𝟎  =  𝒙𝟐 

𝟏 ×  𝟏𝟎−𝟓  =  𝒙 

[𝑩𝒂𝟐+(𝒂𝒒) =  𝟏 ×  𝟏𝟎−𝟓  𝒎𝒐𝒍 𝒅𝒎−𝟑 

(02) 

(02 + 01) 

(03 + 01) 

(05 + 01) 

(02 + 01) 

(03) 

(02) 

(02 + 01) 

(03 + 01) 

(01) 

(04) 

(02 + 01) 

(03 Gs;spfs; × 02 = 06 Gs;spfs;) 

(02) 

(05) 

(03 + 01) 
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(iii) Nkw; Fwpj;j epuk;gy; fiurYf;F PbSO4(s) jpz;kj;jpidr; Nru;j;J PbSO4 ,dhYk; 
epuk;gyila nra;ag;gLfpwJ. tpisTf; fiurypy; SO4

2– ,d; nrwpitf; fzpg;gpLf. 
mt; ntg;gepiyapy; PbSO4 ,d; fiujpwd; ngUf;fk; Ksp(PbSO4) = 1.2 × 10 –8 mol2 

dm–6 MFk;. 
 .......................................................................................................................................................................... 

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

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

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

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

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

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

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

 
4. (a) %yf;$w;Wr; #j;jpuk; C6H12O3 If; nfhz;l Nrjdr; Nru;it A MdJ kpifasT PCl3 

cld; jhf;fKw;W 150.5 g mol–1 If; nfhz;l Nru;it B Ij; jUfpwJ. Nru;it A MdJ 
Na2CO3 cld; CO2(g) I tpLtpf;ftpy;iy. A ,w;F NaOH Nru;j;J gpd;G fiuriy 
mkpyg;gLj;Jk; NghJ  %yf;$w;Wj; jpzpT 14 g mol–1 My; Fiwe;j Nru;it C 
ngwg;gl;lJ. 

(i) Nru;it A ,y; cs;s njhopw;ghl;Lf; $l;lq;fis ,dq;fz;L vOJf. 
 .......................................................................................................................................................................... 

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

Nru;it A MdJ fpisfis nfhz;buhj Nrjdr; Nru;itahf ,Ug;gJld; xspapay; 
njhopw;ghl;il ntspf;fhl;Ltjpy;iy. Nru;itfs; A, C ,w;F LiAlH4 Nru;j;J gpd;G ePu; 
Nru;f;Fk; NghJ xNu tpisT D If; nfhLj;jd. Nru;it D ,w;F Al2O3 Nru;j;J 
ntg;gg;gLj;Jk; NghJ E vd;w epuk;ghj Nru;it Njhw;Wtpf;fg;gl;lJ. 
 
(ii) A, B, C, D, E Mfpatw;wpd; fl;likg;Gf;fis tiuf. 

 

  

A B 

  

C D 

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

BaSO4(s)  ⇌  Ba2+(aq) + SO42–(aq) 
PbSO4(s)  ⇌  Pb2+(aq) + SO42–(aq) 

𝒙 𝒙 +  𝒚 

y 𝒙 +  𝒚 

𝟏. 𝟐 ×  𝟏𝟎−𝟖 𝒎𝒐𝒍𝟐𝒅𝒎 −𝟔 =  𝒚 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  (𝒙 +  𝒚) 𝒎𝒐𝒍 𝒅𝒎−𝟑 ───  

𝟏 ×  𝟏𝟎−𝟏𝟎 𝒎𝒐𝒍𝟐𝒅𝒎 −𝟔 =  𝒙 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  (𝒙 +  𝒚) 𝒎𝒐𝒍 𝒅𝒎−𝟑 ───  

 +   ⟹   𝟏. 𝟐𝟏 ×  𝟏𝟎−𝟖 𝒎𝒐𝒍𝟐𝒅𝒎 −𝟔 =  (𝒙 + 𝒚)(𝒙 +  𝒚) 𝒎𝒐𝒍𝟐𝒅𝒎 −𝟔  

𝟏. 𝟐𝟏 × 𝟏𝟎−𝟖  =  (𝒙 + 𝒚)𝟐  

𝟏. 𝟏 ×  𝟏𝟎−𝟒  =  (𝒙 +  𝒚) 

[𝑺𝑶𝟒
𝟐−(𝒂𝒒)] =  (𝒙 +  𝒚) 𝒎𝒐𝒍 𝒅𝒎−𝟑  =  𝟏. 𝟏 ×  𝟏𝟎−𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝑲𝒔𝒑(𝑷𝒃𝑺𝑶𝟒(𝒔)) = [𝑷𝒃𝟐+(𝒂𝒒)][𝑺𝑶𝟒
𝟐−(𝒂𝒒)] 

OH $l;lk;/ Ijnuhf;rp $l;lk;/ Ijnuhf;iry; $l;lk; 

COOR/ COOCH3/ vRj;ju; $l;lk; 

HOCH2CH2CH2CH2 ─ C ─ OCH3 

O 

═
 

ClCH2CH2CH2CH2 ─ C ─ OCH3 

O 

═
 

HOCH2CH2CH2CH2 ─ C ─ OH 

O 

═
 

HOCH2CH2CH2CH2CH2OH 

(02) 

(02) 

(03) 
(03) 

(03) 

(02) 

(02) 

(02 + 01) 37 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 
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E 

Nru;it F MdJ A ,d; xU fpisfsw;w fl;likg;G rkgFjpak; MFk;. F MdJ 
kpifahd PCl5 cld; jhf;fKw;W %yf;$w;Wj; jpzpT 187.5 g mol–1 cila Nru;it G 
Ij; jUfpwJ. Nru;itfs; F, G Mfpad Nfj;jpufzpj rkgFjpaj; jd;ikia 
ntspf;fhl;LtJld; xU xspapay; ikaj;ij nfhz;l cWjpahd Nru;itfs; MFk;. 
Nru;it G ,w;F mw;fNfhy; Nru; KOH Nru;f;Fk; NghJ Nfj;jpu fzpj rkgFjpa 
njhopw;ghl;il fhl;Lk; H vd;w cWjpahd tpisT ngwg;gLfpd;wJ. H MdJ NH3/AgNO3 
cld; ntz; tPo;gbitj; jUk; IjNuhfhgd; Nru;it MFk;. H ,w;F H2 / Pd Nru;f;Fk; 
NghJ tpisT I ngwg;gLfpwJ. 
 
 

(iii) Nru;it F ,y; cs;s njhopw;ghl;Lf; $l;lq;fis vOJf. 
 .......................................................................................................................................................................... 

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

(iv) F, G, H, I Mfpatw;wpd; fl;likg;Gf;fis cupa ngl;bapy; tiuf. 
 
 

  

F G 

  

H I 

 

(v) Nru;it E ,d; epuk;gh jd;ikia cWjpg;gLj;Jtjw;Fupa Nrhjid xd;iwf; 
Fwpg;gpLf. 
 .......................................................................................................................................................................... 

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

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

  

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

CH2═CHCH2CH═CH2 

OH $l;lk;/ Ijnuhf;rp $l;lk;/ Ijnuhf;iry; $l;lk; 

,ul;ilg; gpizg;G/ mw;fPd; 

HOCH2CH2CH═CHCHCH2OH 

OH 

─
 

ClCH2CH2CH═CHCHCH2Cl 

Cl 

─
 

CH2 ═ CH CH ═ CH C ≡ CH CH3CH2CH2CH2CH2CH3 

H+/KMnO4 Nru;j;jy; - mjd; Cjh epwj;ij ePf;Fk;. OR Ijhd Fspu; fhu 

Nru;j;jy;(Ngaupd; Nrhjidg; nghUs;) - mjd; Cjh epwj;ij ePf;FtJld; fgpy 

tPo;gbT ngwg;gLk;. OR Br2/CCl4 Nru;j;jy; - mjd; nrk;kQ;rs; epwj;ij ePf;Fk;. 

OR  Br2(aq) Nru;j;jy; - mjd; fgpy epwj;ij ePf;Fk;. 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(06 Gs;spfs; × 05 = 30 Gs;spfs;) 

(06 Gs;spfs; × 04 = 24 Gs;spfs;) 

(Nrhjid = 02 Gs;spfs;) 
(mtjhdk; = 03 Gs;spfs;) 

 

67 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


-12- 

 

AL/2025/02/T-II 

CHEMISTRY 

MORA EXAMS | EXAMINATION COMMITTEE 

 

(b) gpd;tUk; jhf;fq;fs; (i – v) ,d; P, Q, R, S, T Mfpa tpisnghUl;fspd; fl;likg;Gf;fisj; 
jug;gl;l milg;Gf;fspy; tiuf.  

(i)  CH3CHO 
 

 

(ii)  CH3CH2Cl 
 

 

(iii)  

 
 

 

(iv)  

 
  

(v)  CH3C≡CH 
 

 

 
 

(c)               vDk; Nru;itf;F Br2 / CCl4 I Nru;f;Fk; NghJ cUthFk; 
tpisnghUspidAk; mj; jhf;fj;jpw;fhd nghwpKiwiaAk; Fwpg;gpLf. 
  

HCN 

CH3C≡C–Na+ 

OH 

─
 

CH3COCl/ 

NaOH 

COCl 

─
 

MgCl 

─
 1. 

 

 

 

2. H2O 

HBr 

CH3 C ═ CH CH3 

CH3 

─
 

,g;gFjpapy; 
vjidAk; 
vOJjy; 
MfhJ 

─
 

CH3─ C ─ H 

─
 

OH 

CN 

CH3C≡CCH2CH3 

O ─ C ─ CH3 

─
 

═
 

O 

‒
 

‒ 

‒ 

‒
 OH 

C 

CH3 ─ C ─ C ─ H 

─
 

─
 

─
 

─
 

Br Br 

Br Br 

CH3 C ─ CH CH3 

CH3 

─
 

─
 

─
 

Br Br 

tpisnghUs; -  

CH3 C ═ CH CH3 

CH3 

─
 

Br ─ Br 
δ+ δ– + 

CH3 C ─ CH CH3 

CH3 

─
 

Br 

–Br : 

CH3 C ─ CH CH3 

CH3 

─
 

─
 

─
 

Br Br 

(04 Gs;spfs; × 05 = 20 Gs;spfs;) 

(02) 

(03) 

(01) 

(01) 

(01) (01) 

(01) 

(01) 

(02) 

20 

13 
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gFjp B – fl;Liu 
,uz;L tpdhf;fSf;F khj;jpuk; tpil vOJf.(xt;nthU tpdhTf;Fk; 150 Gs;spfs; tPjk; cupj;jhFk;) 

 

5. (a) Na2B vd;gJ ePupy; ed;F fiuaf;$ba xU mad; Nru;it MFk;. HA vd;gJ xU %y 
td;dkpyKk; H2B vd;gJ ,U %y nkd;dkpyKk; MFk;. HA (0.2 mol dm–3) ,w;Fk; Na2B 
(0.1 mol dm–3) ,w;Fk; ,ilNa cs;s xU epakpg;G cfe;j fhl;bfspd; cjtpAld; fPNo 
tpgupf;fg;gl;Ls;sthW Nkw;nfhs;sg;gl;lJ. 
Na2B fiurypd; 20 cm3 MdJ epakpg;Gf; FLitapy; vLf;fg;gl;L Xu; mstpiag; gad;gLj;jp 
td;dkpyk; HA Nru;f;fg;gl;lJ. 25 0C ,y; nkd;dkpyk; H2B ,d; mkpy $l;lw;gpupif 
khwpypfs; 𝐾𝑎1

 = 4 × 10 –7 mol dm–3, 𝐾𝑎2
 = 5 × 10 –11 mol dm–3 ck; ePupd; $l;lw;gpupif khwpyp 

Kw  = 1 × 10 –14 mol2 dm–6 ck; MFk;. 
 

(i) H2B kw;Wk; B2– ,d; madhf;fj; jhf;fq;fisf; fUJtjd; %yk; 𝐾𝑎1
, 𝐾𝑎2

 kw;Wk; 𝐾𝑏1
, 

𝐾𝑏2
 Mfpatw;Wf;Fg; nghUj;jkhd Nfhitfis vOJtjd; %yk; B2– ,d; Kjyhk; 

madhf;f khwpyp 𝐾𝑏1
 kw;Wk; ,uz;lhk; madhf;f khwpyp 𝐾𝑏2

 Mfpatw;wpd; 

ngWkhdq;fisf; fhz;f. 
H2B(aq) + H2O(l) ⇌  H3O+(aq) + HB–(aq) 

HB–(aq) + H2O(l) ⇌  H3O+(aq) + B2–(aq) 

B2–(aq) + H2O(l) ⇌  OH–(aq) + HB–(aq) 

HB–(aq) + H2O(l) ⇌  OH–(aq) + H2B(aq) 

𝑲𝒂𝟏
=  

[𝑯𝟑𝑶+(𝒂𝒒)][𝑯𝑩−(𝒂𝒒)]

[𝑯𝟐𝑩(𝒂𝒒)]
 

𝑲𝒂𝟐
=  

[𝑯𝟑𝑶+(𝒂𝒒)][𝑩𝟐−(𝒂𝒒)]

[𝑯𝑩−(𝒂𝒒)]
 

𝑲𝒃𝟏
=  

[𝑶𝑯−(𝒂𝒒)][𝑯𝑩−(𝒂𝒒)]

[𝑩𝟐−(𝒂𝒒)]
 

𝑲𝒃𝟐
=  

[𝑶𝑯−(𝒂𝒒)][𝑯𝟐𝑩(𝒂𝒒)]

[𝑯𝑩−(𝒂𝒒)]
 

𝑲𝒘 =  [𝑯𝟑𝑶+(𝒂𝒒)][𝑶𝑯−(𝒂𝒒)] 

 ×  ⇒ 

𝑲𝒂𝟏
× 𝑲𝒃𝟐

=  [𝑯𝟑𝑶+(𝒂𝒒)][𝑶𝑯−(𝒂𝒒)] = 𝑲𝒘   

𝑲𝒃𝟐
=

𝑲𝒘

𝑲𝒂𝟏

 

𝑲𝒃𝟐
=

𝟏𝟎−𝟏𝟒 𝒎𝒐𝒍𝟐𝒅𝒎−𝟔

𝟒 × 𝟏𝟎−𝟕 𝒎𝒐𝒍 𝒅𝒎−𝟑
 

𝑲𝒃𝟐
= 𝟐. 𝟓 × 𝟏𝟎−𝟖 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 ×  ⇒ 

𝑲𝒂𝟐
× 𝑲𝒃𝟏

=  [𝑯𝟑𝑶+(𝒂𝒒)][𝑶𝑯−(𝒂𝒒)] = 𝑲𝒘  

𝑲𝒃𝟏
=

𝑲𝒘

𝑲𝒂𝟐

 

────  

────  

────  

────  

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02 + 01) 

(02) 

(02) 

(01 + 01) 
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𝑲𝒃𝟏
=

𝟏𝟎−𝟏𝟒 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔

𝟓 × 𝟏𝟎−𝟏𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑
 

𝑲𝒃𝟏
= 𝟐 × 𝟏𝟎−𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 
(ii) HA Ir; Nru;g;gjw;F Kd;ghf epakpg;Gf; FLitapy; cs;s Na2B ,d; pH 

ngWkhdj;ijf; fzpf;f. 
B2– ,d; madhf;fk; fhuzkhf B2– ,d; nrwptpy; Vw;gLk; khw;wk; Gwf;fzpf;f $baJ. 

B2– ,d; ,uz;lhk; madhf;fk; kpf Fiwthdjhifahy; Gwf;fzpf;fyhk;. 

[𝑶𝑯−(𝒂𝒒)] = [𝑯𝑩−(𝒂𝒒)] 

𝑲𝒃𝟏
=  

[𝑶𝑯−(𝒂𝒒)][𝑶𝑯−(𝒂𝒒)]

[𝑩𝟐−(𝒂𝒒)]
 

𝟐 × 𝟏𝟎−𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑 =  
[𝑶𝑯−(𝒂𝒒)]𝟐

𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑
 

𝟐 × 𝟏𝟎−𝟓 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔 = [𝑶𝑯−(𝒂𝒒)]𝟐  

[𝑶𝑯−(𝒂𝒒)]  =  √𝟐 × 𝟏𝟎−𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑  

𝒑𝑶𝑯 =  − 𝐥𝐨𝐠[𝑶𝑯−(𝒂𝒒)] 

𝒑𝑶𝑯 =  − 𝐥𝐨𝐠 √𝟐 × 𝟏𝟎−𝟓 

𝒑𝑶𝑯 =  −
𝟏

𝟐
𝐥𝐨𝐠(𝟐 × 𝟏𝟎−𝟓) 

𝒑𝑶𝑯 =  −
𝟏

𝟐
(−𝟓 +  𝐥𝐨𝐠 𝟐) 

𝒑𝑶𝑯 =  𝟐. 𝟓 −  𝟎. 𝟏𝟓𝟎𝟓 

𝒑𝑯 + 𝒑𝑶𝑯 =  𝒑𝑲𝒘 

𝒑𝑯 =  𝟏𝟒 –  𝒑𝑶𝑯 

𝒑𝑯 =  𝟏𝟒 −  (𝟐. 𝟓 −  𝟎. 𝟏𝟓𝟎𝟓) 

𝒑𝑯 =  𝟏𝟏. 𝟔𝟓𝟎𝟓 

 
(iii) Kjyhk; rktYg; Gs;spia miltjw;F Kd;ghf mstpapypUe;J Nru;f;fg;gl;l HA ,d; 

fdtsT V1 cm3 Mf cs;s NghJ epakpg;Gf; FLitapy; cs;s fiurypd; pH ,w;fhd 

Nfhit pH =  11 −  𝑙𝑜𝑔 (
5𝑉1

10 − 𝑉1
) vdf; fhl;Lf. 

HA(aq) + B2–(aq)  →  HB–(aq) + A–(aq) 

Nru;f;fg;gl;l 𝒏𝑯𝑨  =  𝟎. 𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  
𝑽𝟏

𝟏𝟎𝟎𝟎
 𝒅𝒎𝟑  =

𝟎. 𝟐 𝑽𝟏

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍  

Muk;g 𝒏𝑩𝟐−  =  𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  
𝟐𝟎

𝟏𝟎𝟎𝟎
 𝒅𝒎𝟑  =

𝟐 

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

vQ;rpa 𝒏𝑩𝟐−  =
𝟐 

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 − 

𝟎. 𝟐 𝑽𝟏

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 =

𝟐 −  𝟎. 𝟐 𝑽𝟏

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍  

cUthfpa 𝒏𝑯𝑩−  =
𝟎. 𝟐 𝑽𝟏 

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

(02 + 01) 

(01 + 01) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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𝑲𝒃𝟏
=  

[𝑶𝑯−(𝒂𝒒)] (

𝟎. 𝟐 𝑽𝟏 
𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝑽𝟏  +  𝟐𝟎
𝟏𝟎𝟎𝟎  𝒅𝒎𝟑

)

(

𝟐 −  𝟎. 𝟐 𝑽𝟏

𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝑽𝟏  +  𝟐𝟎
𝟏𝟎𝟎𝟎  𝒅𝒎𝟑

)

 = 𝟐 × 𝟏𝟎−𝟒  𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑶𝑯−(𝒂𝒒)]  =  𝟐 × 𝟏𝟎−𝟒 (
𝟏𝟎 −  𝑽𝟏

𝑽𝟏
)  𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑯𝟑𝑶+(𝒂𝒒)]  ×  𝟐 × 𝟏𝟎−𝟒 (
𝟏𝟎 −  𝑽𝟏

𝑽𝟏
)  𝒎𝒐𝒍 𝒅𝒎−𝟑  =  𝟏𝟎−𝟏𝟒 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔 

[𝑯𝟑𝑶+(𝒂𝒒)]  =  
𝟓 ×  𝟏𝟎−𝟏𝟏  ×  𝑽𝟏

𝟏𝟎 −  𝑽𝟏
  𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝐩𝐇 =  − 𝒍𝒐𝒈[𝑯𝟑𝑶+(𝒂𝒒)] 

𝐩𝐇 =  − 𝒍𝒐𝒈 (
𝟓 ×  𝟏𝟎−𝟏𝟏  ×  𝑽𝟏

𝟏𝟎 − 𝑽𝟏
) 

𝐩𝐇 =  𝟏𝟏 −  𝒍𝒐𝒈 (
𝟓𝑽𝟏

𝟏𝟎 −  𝑽𝟏
) 

 
(iv) HA Nru;f;fg;gl;L KjyhtJ rktYg; Gs;spapy; epakpg;Gf; FLitapy; cs;s fiurypd; 

pH ngWkhdj;jpidf; fzpf;f. 
HB–(aq) + H2O(l) ⇌  OH–(aq) + H2B(aq) 

Njitahd 𝒏𝑯𝑨  =  
𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

𝑽𝑯𝑨  =  

𝟐
𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝟎. 𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑
 =  

𝟏𝟎

𝟏𝟎𝟎𝟎
 𝒅𝒎𝟑  =  𝟏𝟎 𝒄𝒎𝟑  

𝒏𝑯𝑩−  =  
𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

[𝑯𝑩−(𝒂𝒒)] =  
 

𝟐
𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝟑𝟎
𝟏𝟎𝟎𝟎 𝒅𝒎𝟑

  =  
𝟐

𝟑𝟎
𝒎𝒐𝒍 𝒅𝒎−𝟑 

HB–(aq) ,d; nrwpT khw;wk; Gwf;fzpf;ff; $baJ. 

[𝑶𝑯−(𝒂𝒒)] = [𝑯𝟐𝑩(𝒂𝒒)] 

𝑲𝒃𝟐
=  

[𝑶𝑯−(𝒂𝒒)][𝑶𝑯−(𝒂𝒒)]

[𝑯𝑩−(𝒂𝒒)]
 

𝟐. 𝟓 × 𝟏𝟎−𝟖 𝒎𝒐𝒍 𝒅𝒎−𝟑 =  
[𝑶𝑯−(𝒂𝒒)]𝟐

𝟐
𝟑𝟎 𝒎𝒐𝒍 𝒅𝒎−𝟑

 

[𝑶𝑯−(𝒂𝒒)]𝟐 =  
𝟓

𝟑
× 𝟏𝟎−𝟗 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔 

[𝑶𝑯−(𝒂𝒒)] =  √
𝟓

𝟑
× 𝟏𝟎−𝟗 𝒎𝒐𝒍 𝒅𝒎−𝟑 

(03) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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𝒑𝑶𝑯 =  − 𝐥𝐨𝐠 √
𝟓

𝟑
× 𝟏𝟎−𝟗 

𝒑𝑶𝑯 =  −
𝟏

𝟐
𝐥𝐨𝐠 (

𝟓

𝟑
× 𝟏𝟎−𝟗) 

𝒑𝑶𝑯 =  
𝟗

𝟐
−

𝟏

𝟐
𝐥𝐨𝐠 (

𝟓

𝟑
) 

𝒑𝑶𝑯 =  𝟒. 𝟓 − 𝟎. 𝟏𝟏𝟎𝟗 

𝒑𝑯 =  𝟏𝟒 – (𝟒. 𝟓 − 𝟎. 𝟏𝟏𝟎𝟗) 

𝒑𝑯 =  𝟗. 𝟔𝟏𝟎𝟗 

 
(v) Kjyhk; rkepiyg;Gs;sp ngwg;gl;l gpd;G ,uz;lhk; rkepiyg;Gs;sp ngwg;gLk; tiu 

epakpg;Gf; FLitapy; cs;s fiurypd; pH ,w;fhd Nfhit pH =  7 −  𝑙𝑜𝑔 (
4(𝑉2 −10)

20 − 𝑉2
) 

vd mikAk; vdf; fhl;Lf. ,q;F Muk;gj;jpy; ,Ue;J Nru;f;fg;gl;l HA ,d; fdtsT 
V2 cm3 MFk;. 

Nru;f;fg;gl;l 𝒏𝑯𝑨  =  𝟎. 𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  
𝑽𝟐

𝟏𝟎𝟎𝟎
 𝒅𝒎𝟑  =

𝟎. 𝟐 𝑽𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

Kjyhk; rkepiyf;F gpd;G vQ;rpa 𝒏𝑯𝑨  =
𝟎. 𝟐 𝑽𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 −  

𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍   

Muk;g 𝒏𝑯𝑩−  =
𝟐 

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

vQ;rpa 𝒏𝑯𝑩−  =
𝟐 

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 − (

𝟎. 𝟐 𝑽𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 − 

𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍) =

𝟒 −  𝟎. 𝟐 𝑽𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍  

𝒏𝑯𝟐𝑩 =
 𝟎. 𝟐 𝑽𝟐  −  𝟐

𝟏𝟎𝟎𝟎
 𝒎𝒐𝒍 

𝑲𝒃𝟐
=  

[𝑶𝑯−(𝒂𝒒)] (

 𝟎. 𝟐 𝑽𝟐  −  𝟐
𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝑽𝟐  +  𝟐𝟎
𝟏𝟎𝟎𝟎  𝒅𝒎𝟑

)

(

𝟒 −  𝟎. 𝟐 𝑽𝟐

𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝑽𝟐  +  𝟐𝟎
𝟏𝟎𝟎𝟎  𝒅𝒎𝟑

)

 = 𝟐. 𝟓 × 𝟏𝟎−𝟖 𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑶𝑯−(𝒂𝒒)]  =  
𝟐. 𝟓 × 𝟏𝟎−𝟖  ×  (𝟐𝟎 −  𝑽𝟐)

(𝑽𝟐  − 𝟏𝟎)
  𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑯𝟑𝑶+(𝒂𝒒)]  ×  
𝟐. 𝟓 × 𝟏𝟎−𝟖  ×  (𝟐𝟎 −  𝑽𝟐)

(𝑽𝟐  − 𝟏𝟎)
  𝒎𝒐𝒍 𝒅𝒎−𝟑  =  𝟏𝟎−𝟏𝟒 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔 

[𝑯𝟑𝑶+(𝒂𝒒)]  =  
𝟒 ×  𝟏𝟎−𝟕  ×  (𝑽𝟐  − 𝟏𝟎)

(𝟐𝟎 −  𝑽𝟐)
  𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝐩𝐇 =   − 𝒍𝒐𝒈 (
𝟒 ×  𝟏𝟎−𝟕  ×  (𝑽𝟐  − 𝟏𝟎)

(𝟐𝟎 −  𝑽𝟐)
) 

𝐩𝐇 =  𝟕 −  𝒍𝒐𝒈 (
𝟒(𝑽𝟐  − 𝟏𝟎)

𝟐𝟎 −  𝑽𝟐
) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(03) 

(02) 

(02) 

(02) 

(02) 
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(vi) ,uz;lhtJ rktYg; Gs;sp ngwg;gLk; re;ju;g;gj;jpy; epakpg;Gf; FLitapy; cs;s 
fiurypd; pH If; fzpf;f. 

𝑽𝑯𝑨  =  𝟏𝟎 𝒄𝒎𝟑  ×  𝟐 =  𝟐𝟎 𝒄𝒎𝟑  

[𝑯𝟐𝑩(𝒂𝒒)] =  
 

𝟐
𝟏𝟎𝟎𝟎  𝒎𝒐𝒍

𝟒𝟎
𝟏𝟎𝟎𝟎 𝒅𝒎𝟑

  =  𝟎. 𝟎𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑯𝟑𝑶+(𝒂𝒒)]  = [𝑯𝑩−(𝒂𝒒)] 

H2B ,d; nrwpT khw;wk; Gwf;fzpf;ff; $baJ. 

[𝑯𝟑𝑶+(𝒂𝒒)] = [𝑯𝑩−(𝒂𝒒)] 

𝑲𝒂𝟏
=  

[𝑯𝟑𝑶+(𝒂𝒒)][𝑯𝟑𝑶+(𝒂𝒒)]

𝟎. 𝟎𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑
 =  𝟒 × 𝟏𝟎−𝟕 𝒎𝒐𝒍 𝒅𝒎−𝟑 

[𝑯𝟑𝑶+(𝒂𝒒)]𝟐 = 𝟐 × 𝟏𝟎−𝟖 𝒎𝒐𝒍𝟐 𝒅𝒎−𝟔  

[𝑯𝟑𝑶+(𝒂𝒒)]  =  √𝟐 × 𝟏𝟎−𝟖 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 𝒑𝑯 =  − 𝐥𝐨𝐠 √𝟐 × 𝟏𝟎−𝟖 

𝒑𝑯  =  𝟒 −
𝟏

𝟐
𝐥𝐨𝐠 𝟐 

𝒑𝑯  =  𝟑. 𝟖𝟒𝟗𝟓 

 
(vii) Nkw;Fwpj;j epakpg;gpd; NghJ Nru;f;fg;gLk; HA ,d; fdtsTld; FLitapy; cs;s 

fiurypd; pH ngWkhdk; khWgLtijf; fhl;Lk; xU gUk;gb tiugpid tiuf. 
(mr;Rf;fspidg; ngaupl;L 𝑦 mr;rpy; pH IAk; 𝑥 mr;rpy; mstpapy; ,Ue;J Nru;f;fg;gl;l 
HA ,d; fdtsitAk; Fwpf;f. rktYg; Gs;spfisAk; gUkl;lhf fhl;Lf.) 

 
 
Nkw;Fwpj;j epakpg;gpw;F rktYg; Gs;spia ,dq;fhz;gjw;F nghUj;jkhd fhl;biaj; njupT 
nra;a Ntz;b cs;sJ. ,jw;fhf rpy fhl;bfSk; mtw;wpd; pH tPr;rq;fSk; jug;gl;Ls;sd. 

fhl;b pH tPr;R 
ijNkhy; ePyk; 1.2 – 2.8 
nkijy; nrk;kQ;rs; 3.1 – 4.4 
GNuhNkh ijNkhy; ePyk; 6.0 – 7.6 
gpNdhg;jyPd; 8.3 – 10.0 

10 cm3 20 cm3 

3.8495 

9.6109 

pH 

VHA 
(0,0) 

(02) 

(02) 

(02) 

(02) 

(02) 

(04) 
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(viii) NkNy ml;ltizapy; jug;gl;Ls;s tplaq;fisf; nfhz;L Fwpj;j epakpg;gpy; Kjyhk;> 
,uz;lhk; rkepiyj; jhdq;fis ,dq;fhz;gjw;F cfe;j fhl;bfis KiwNa 
Fwpg;gpLf. 

1 Mk; rktYg; Gs;sp – gpNdhg;jyPd; 

2 Mk; rktYg; Gs;sp – nkijy; nrk;kQ;rs; 

 
 

(b) khwh ntg;gepiyapy; Xu; ,yl;rpa fiuriy cz;lhf;Fk; P, Q vd;Dk; Mtpg;gwg;Gs;s 
jputq;fs; xd;Wld; xd;W fyg;gjd; %yk; xU fiury; jahupf;fg;gLfpwJ. 

(i) Mtp mtj;ijapy; P ,d; gFjp mKf;fk; PP, mjd; epuk;gy; Mtp mKf;fk; P0
P, mjd; 

jputepiy %y;g;gpd;dk; XP Mfpatw;Wf;F ,ilapyhd njhlu;ig xU rkd;ghl;L tbtpy; 
Fwpg;gpLf. 

𝑷𝑷  =  𝑿𝑷𝑷°𝑷 

 
(ii) khwh ntg;gepiyapy; P, Q Mfpatw;iwf; nfhz;l fiurypd; P, Q Mfpatw;wpd; 

mKf;fq;fspd; khwiyf;fhl;Lk; mikg;G – MtpaKf;f tiuglj;ij tiuf. (P0
Q > P0

P 
vdj; jug;gl;Ls;sJ.) 

 
 

P, Q Mfpatw;wpd; Fwpj;j msTfisf; nfhz;l Nkw;Fwpj;j ,yl;rpa fiurypd; %ba 
njhFjp xd;Wf;F R(g) MdJ njhFjpapy; ,Ue;J thAf;fs; VJk; ntspNawhj tpjj;jpy; 
Nru;f;fg;gLfpd;wJ. Nru;f;fg;gLk; thA R MdJ njhFjpapy; cs;s P(g) cld; jhf;fkile;J 
gpd;tUk; rkepiyiaj; Njhw;Wtpf;fpwJ. 

P(g) + R(g)  ⇌  2T(g) + S(g) 

rkepiyapy; P(g), R(g) Mfpatw;wpd; %y; tpfpjk; P(g) : R(g) = 1 : 1 Mf fhzg;gLtJld; 
jput mtj;ijapy; P ,d; %y;g; gpd;dk; 0.2 MfTk; ,Ue;jJ. fyitapy; P(g), Q(g), R(g), 

S(g), T(g) Mfpatw;wpd; nkhj;j mKf;fk; 9.8 × 10 4 Pa Mf ,Ue;jJ. P ,d; epuk;gy; Mtp 
mKf;fk; 5 × 10 4 Pa MFk;. Nkw;Fwpj;j rkepiyapy; epak mKf;fk; rhu;ghd rkepiy khwpyp 

Kp = 0.4 MFk;. xU $wpd; epakepiy rhu;ghd mKf;fk; vd;gJ  
Fwpj;j $wpd; mKf;fk;

1 × 105 Pa
 MFk;. 

 

(iii) thA mtj;ijapy; cs;s thA $Wfs; T, S Mfpatw;wpd; gFjp mKf;fq;fisf; 
fzpf;f. 

𝑷𝑷  =  𝟎. 𝟐 × 𝟓 × 𝟏𝟎𝟒 𝑷𝒂 =  𝟏 × 𝟏𝟎𝟒 𝑷𝒂 

𝑷𝑷 ∶  𝑷𝑹  =  𝟏 ∶  𝟏 

𝑷𝑷  =  𝑷𝑹 

𝑷𝑹  =  𝟏 × 𝟏𝟎𝟒 𝑷𝒂   

P P 

P0
Q 

P0
P 

XP = 0 XP = 1 

PTotal 

PQ 

PP 

(02) 

(02) 

(02) 

(04) 

(02) 
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𝑷𝑺  =  𝑷 𝑷𝒂  

𝑷𝑻  =  𝟐𝑷 𝑷𝒂 

𝑲𝑷 =  
𝑷𝑺(𝒈)  ×  𝑷𝑻(𝒈)

𝟐

𝑷𝑷(𝒈) × 𝑷𝑹(𝒈)
 

𝟎. 𝟒 =  
(

𝑷
𝟏𝟎𝟓)  × (

𝟐𝑷
𝟏𝟎𝟓)

𝟐

  

(
𝟏 × 𝟏𝟎𝟒

𝟏𝟎𝟓 ) × (
𝟏 ×  𝟏𝟎𝟒

𝟏𝟎𝟓 )
 

𝑷𝟑 =  𝟏𝟎𝟏𝟐 

𝑷 =  𝟏𝟎𝟒 

𝑷𝑺(𝒈)  =  𝟏 ×  𝟏𝟎𝟒 𝑷𝒂 

𝑷𝑻(𝒈)  =  𝟐 ×  𝟏𝟎𝟒 𝑷𝒂 

 
(iv) thA mtj;ijapy; cs;s Q ,d; gFjp mKf;fk; ahJ? 

𝑷𝑻𝒐𝒕𝒂𝒍 = 𝑷𝑷(𝒈) + 𝑷𝑸(𝒈) + 𝑷𝑹(𝒈) + 𝑷𝑺(𝒈) + 𝑷𝑻(𝒈) 

𝟗. 𝟖 ×  𝟏𝟎𝟒 𝑷𝒂 = 𝟏 ×  𝟏𝟎𝟒 𝑷𝒂 + 𝑷𝑸(𝒈) + 𝟏 ×  𝟏𝟎𝟒 𝑷𝒂 + 𝟏 ×  𝟏𝟎𝟒 𝑷𝒂 + 𝟐 ×  𝟏𝟎𝟒 𝑷𝒂 

𝑷𝑸(𝒈)  =  𝟒. 𝟖 × 𝟏𝟎𝟒 𝑷𝒂 

 
(v) Q ,d; epuk;gy; Mtp mKf;fj;ij fzpf;f. 

𝑷𝑸  =  𝑿𝑸𝑷°𝑸 

𝟒. 𝟖 ×  𝟏𝟎𝟒 𝑷𝒂 =  𝟎. 𝟖 ×  𝑷°𝑸 

𝑷°𝑸  =  𝟔 × 𝟏𝟎𝟒 𝑷𝒂  

 
 

6. (a) t = 0 ,y; tpiwj;j ntw;Wf; FLit xd;wpDs; Fwpj;j msT N2O5(g) Nru;f;fg;gLfpd;wJ. 
FLitapd; ntg;gepiy njhlu;e;Jk; T K ,y; khwhJ Ngzg;gl;lJ. ,jd; NghJ N2O5 MdJ  

2N2O5(g) → 4NO2(g) + O2(g) 

vd;Dk; rkd;ghl;bw;F mikthf gpupifailfpd;wJ. N2O5(g) ,d; gpupiff;fhd jhf;f tPj 
khwpyp kw;Wk; tupir Mfpatw;iwj; Jzptjw;F Nkw;nfhs;sg;gl;l gupNrhjidapd; KbTfs; 
fPNo jug;gl;Ls;sd. ,q;F NO2(g) cUthFk; tPjkhdJ epw xspapay; khdpapd; cjtpAld; 
fzpf;fg;gl;lJ. ntg;gepiy T K ,y; FLitapy; Muk;gj;jpy; N2O5(g) khj;jpuk; cs;s NghJ 
mKf;fk; 5 × 10 5 Pa Mf fhzg;gl;lJ. 
 

Neuk; FLitapd; nkhj;j mKf;fk; NO2(g) cUthFk; tPjk; 

t = t1 s 8 × 10 5 Pa 1.6632 × 10 –5 mol dm–3 s–1 

t = t2 s 1.1 × 10 6 Pa 5.544 × 10 –6 mol dm–3 s–1 
 

(i) NkNy Fwpg;gpl;l jhf;fj;jpd; jhf;f tPjj;jpw;fhd Nfhitia jhf;fpfs; tpisTfs; 
Mfpatw;wpd; mbg;gilapy; vOJf. 

𝑹𝒂𝒕𝒆 =  
𝟏

𝟐

(−)∆[𝑵𝟐𝑶𝟓]

∆𝒕
 =  

𝟏

𝟒

∆[𝑵𝑶𝟐]

∆𝒕
 =

 ∆[𝑶𝟐]

∆𝒕
 

(04) 

(02) 

(01) 

(01) 

(02) 

(02) 

(02) 

(02) 

(05) 
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(ii) t = t1 s, t = t2 s Mfpa Neuq;fspy; jhf;ftPjj;ijAk; N2O5(g) ,d; nrwptpidAk; fzpf;f. 
(RT = 2500 J mol–1 vd;f) 

𝑹𝒂𝒕𝒆𝒕𝟏
 =  

𝟏

𝟒
 ×  𝟏. 𝟔𝟔𝟑𝟐 × 𝟏𝟎−𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  =  𝟒. 𝟏𝟓𝟖 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  

𝑹𝒂𝒕𝒆𝒕𝟐
 =  

𝟏

𝟒
 ×  𝟓. 𝟓𝟒𝟒 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  =  𝟏. 𝟑𝟖𝟔 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  

 2N2O5(g) → 4NO2(g) + O2(g) 

Muk;gk; 𝟓 ×  𝟏𝟎𝟓 𝑷𝒂       

khw;wk; − 𝟐𝑷 𝑷𝒂  + 𝟒𝑷 𝑷𝒂  + 𝑷 𝑷𝒂 

,Wjp 𝟓 ×  𝟏𝟎𝟓 𝑷𝒂 −  𝟐𝑷 𝑷𝒂    𝟒𝑷 𝑷𝒂  𝑷 𝑷𝒂 

𝒕 =  𝒕𝟏 ⟹ 

𝟓 ×  𝟏𝟎𝟓 𝑷𝒂 +  𝟑𝑷 𝑷𝒂 =  𝟖 × 𝟏𝟎𝟓 𝑷𝒂   

𝑷 𝑷𝒂 =  𝟏 × 𝟏𝟎𝟓 𝑷𝒂 

𝑷𝑵𝟐𝑶𝟓 𝒕 = 𝒕𝟏
 =  𝟑 × 𝟏𝟎𝟓 𝑷𝒂 

𝑷𝑽 =  𝒏𝑹𝑻 

𝑷 =  
𝒏

𝑽
𝑹𝑻 

𝑷 =  𝒄𝑹𝑻 

𝒄 =  
𝑷

𝑹𝑻
 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟏
=  

𝟑 × 𝟏𝟎𝟓 𝑷𝒂

𝟐𝟓𝟎𝟎 𝑱 𝒎𝒐𝒍−𝟏
 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟏
=  𝟏𝟐𝟎 𝒎𝒐𝒍 𝒎−𝟑 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟏
=  𝟎. 𝟏𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝒕 =  𝒕𝟐 ⟹ 

𝟓 ×  𝟏𝟎𝟓 𝑷𝒂 +  𝟑𝑷 𝑷𝒂 =  𝟏𝟏 ×  𝟏𝟎𝟓 𝑷𝒂   

𝑷 𝑷𝒂 =  𝟐 × 𝟏𝟎𝟓 𝑷𝒂 

𝑷𝑵𝟐𝑶𝟓 𝒕 = 𝒕𝟐
 =  𝟏 × 𝟏𝟎𝟓 𝑷𝒂 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟐
=  

𝟏 × 𝟏𝟎𝟓 𝑷𝒂

𝟐𝟓𝟎𝟎 𝑱 𝒎𝒐𝒍−𝟏
 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟐
=  𝟒𝟎 𝒎𝒐𝒍 𝒎−𝟑 

[𝑵𝟐𝑶𝟓]𝒕 = 𝒕𝟐
=  𝟎. 𝟎𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 
(iii) ntg;gepiy T K ,y; ,j; jhf;fj;jpd; jhf;f tPj tpjpapidg; ngWf. 

𝑹𝒂𝒕𝒆 =  𝒌[𝑵𝟐𝑶𝟓(𝒈)]𝒙 

𝒕 =  𝒕𝟏 ⟹ 

𝟒. 𝟏𝟓𝟖 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  =  𝒌(𝟎. 𝟏𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑)𝒙 

────  

(02) 

(02) 

(07) 

(03) 

(02) 

(02) 
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𝒕 =  𝒕𝟐 ⟹ 

𝟏. 𝟑𝟖𝟔 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏  =  𝒌(𝟎. 𝟎𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑)𝒙 





 ⟹ 

𝟒. 𝟏𝟓𝟖 × 𝟏𝟎−𝟔  𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏

𝟏. 𝟑𝟖𝟔 × 𝟏𝟎−𝟔  𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏
=

𝒌(𝟎. 𝟏𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑)𝒙

𝒌(𝟎. 𝟎𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑)𝒙
 

𝟑 =  𝟑𝒙 

𝒙 =  𝟏 

𝑹𝒂𝒕𝒆 =  𝒌[𝑵𝟐𝑶𝟓(𝒈)] 

 
(iv) Nkw;gb jhf;fj;jpw;fhd jhf;ftPj khwpypia fzpf;f. 

𝒌 =
𝟒. 𝟏𝟓𝟖 × 𝟏𝟎−𝟔 𝒎𝒐𝒍 𝒅𝒎−𝟑 𝒔−𝟏

𝟎. 𝟏𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑
  

𝒌 = 𝟑. 𝟒𝟔𝟓 × 𝟏𝟎−𝟓 𝒔−𝟏 

 
 

,j; jhf;fj;jpw;F Neuk; t ,y; cs;s N2O5 ,d; nrwpTf;fhd Nfhit 𝑙𝑛 (
[𝑁2𝑂5]𝑡0

[𝑁2𝑂5]𝑡
)  =  𝑘𝑡 

My; jug;gLk;. ,q;F t MdJ Neuj;ijAk; [𝑁2𝑂5]𝑡0
 MdJ N2O5 ,d; Muk;g nrwpitAk; 

[𝑁2𝑂5]𝑡 MdJ t Neuj;jpy; N2O5 ,d; nrwpitAk; k MdJ jhf;ftPj khwpypiaAk; 
Fwpf;fpwJ. 
 

(v) ,j; jhf;fj;jpd; miu tho;Tf; fhyj;ij fhz;f.(ln 2 = 0.693 vdf; nfhs;f.) 

[𝑵𝟓𝑶𝟓(𝒈)] MdJ 
[𝑵𝟓𝑶𝟓(𝒈)]

𝟐
 MtJ 𝒕𝟏

𝟐

 ,y; MFk;. 

𝒍𝒏 (
  [𝑵𝟓𝑶𝟓(𝒈)]  

[𝑵𝟓𝑶𝟓(𝒈)]
𝟐

)  =  𝒌𝒕𝟏
𝟐
 

𝐥𝐧 𝟐  =  𝒌𝒕𝟏
𝟐
 

𝒕𝟏
𝟐

=
𝐥𝐧 𝟐

𝒌
 

𝒕𝟏
𝟐

=
𝟎. 𝟔𝟗𝟑

𝟑. 𝟒𝟔𝟓 × 𝟏𝟎−𝟓 𝒔−𝟏
 

𝒕𝟏
𝟐

=  𝟐 × 𝟏𝟎𝟒 𝒔 

 
(vi) Nkw;gb jhf;fj;jpd; 93.75% G+u;j;jpahtjw;F vLf;Fk; Neuj;ij fhz;f. 

𝒍𝒏 (
[𝑵𝟓𝑶𝟓(𝒈)]

𝟔. 𝟐𝟓
𝟏𝟎𝟎 [𝑵𝟓𝑶𝟓(𝒈)]

)  =  𝒌𝒕 

𝒍𝒏𝟏𝟔 =  𝒌𝒕 

𝟒 ×  𝟎. 𝟔𝟗𝟑 =  𝟑. 𝟒𝟔𝟓 × 𝟏𝟎−𝟓 𝒔−𝟏  ×  𝒕 

────  
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𝒕 =  𝟖 ×  𝟏𝟎𝟒 𝒔 

 
(vii) ,j;jhf;fj;jpd; jhf;f tPjj;ij fzpg;gpLtjw;F epw xspapay; khdp Kiw jtpu;e;j NtW 

Kiw xd;iw Kd;nkhopf. 
Fwpj;j Neu Mapilapy; FLitapd; nkhj;j mKf;f khw;wj;jij mstpLtjd; %yk; 

 
 

N2O5(g) ,d; gpupif njhlu;ghd jhf;fj;jpw;F khztd; xUtdhy; Kd;nkhopag;gl;l 
nghwpKiwapd; Kjd;ikg; gbfs; fPNo  fhl;lg;gl;Ls;sJ. 

gb  1 :  N2O5(g) → NO2(g) + NO3(g) (nkJthdJ) 

gb  2 :    NO3(g) → NO(g) + O2  (tpiuthdJ) 

gb  3 :    NO(g) + N2O5(g) → 3NO2(g) (tpiuthdJ) 
 

(viii) Nkw;Fwpj;j nghwpKiw gupNrhjid KbTfSf;F mikthd jhf;f tPj tpjpAld; 
,irtilfpd;wJ vdf; fhl;Lf. 
Kjyhk; gb nkJthdJ. vdNt mJ tPj epu;za gb MFk;. 

𝑹𝒂𝒕𝒆 =  𝒌[𝑵𝟓𝑶𝟓(𝒈)] 

,q;F ngwg;gl;l tPj tpjp gupNrhjidapd; mbg;gilapy; ngwg;gl;l tPj tpjpAld; 

xUq;fpirfpd;wJ. 

 
(ix) ,q;F KjyhtJ jhf;fg;gbapy; cUthf rhj;jpakhd Vtg;gl;l ,ilepiyr; rpf;fypd; 

fl;likg;ig tiuf. 

 
 

(b) xd;Wld; xd;W fyf;fhj jputj; njhFjpia cUthf;Fk; Nrjdf; fiug;ghd; A ,w;Fk; 
gpwpnjhU Nrjdf; fiug;ghd; B ,w;Fk; ,ilapy; A+upahtpd; gq;fPl;Lf; Fzfj;ij Jzptjw;F 
xU gupNrhjid elhj;jg;gl;lJ. ,jd; NghJ A+upahtpd; Fwpj;j mstpidf; nfhz;l 40 cm3 
fdtsT B MdJ 20 cm3 fdtsT A cld; fyf;fg;gl;L miwntg;gepiyapy; rkepiy 
milatplg;gl;lJ. mtj;ij A ,y; ,Ue;J 10 cm3 khjpupAk; mtj;ij B ,y; ,Ue;J 10 

cm3 khjpupAk; vLf;fg;gl;L mjw;F jdpj;jdpNa 0.5 mol dm–3 nrwpTila NaOH ,d; 20 cm3 
kpifahf ,Uf;FkhW ,U fiury;fspw;Fk; jdpj;jdpNa Nru;f;fg;gl;lJ. thA Kw;whf 
ntspNawpa gpd;G A ,d; NaOH Nru;j;j Fwpj;j fiuryhdJ vLf;fg;gl;L gpNdhg;jyPd; fhl;b 
Kd;dpiyapy; 0.1 mol dm–3 ,dhy; tYg;ghu;f;fg;gl;l NghJ 60 cm3 fdtsT HCl 
Njitg;gl;lJ. mNj Nghd;W B ,d; NaOH Nru;j;j Fwpj;j fiuryhdJ vLf;fg;gl;L 
gpNdhg;jyPd; fhl;b Kd;dpiyapy; 0.2 mol dm–3 ,dhy; tYg;ghu;f;fg;gl;l NghJ 45 cm3 
fdtsT HCl Njitg;gl;lJ.(H = 1, C = 12, N = 14, O = 16) 
A+upahtpw;F NaOH Nru;f;Fk; NghJ  

2NaOH + CO(NH2)2 → Na2CO3 + 2NH3 

vDk; jhf;fk; epfo;fpwJ. 
  

N+ —— O - - - - N+ :  
   

: 

O 

O O 

O 

:    : :    : 

: : ─ ─ 

(02) 

(02) 

(02) 

(03) 

(02) 

(03) 

90 

www.Bookcenter.lk
Source: moraexams.org | All Rights to Respective Owners | Archived & Shared by BookCenter.lk

https://Bookcenter.lk


-23- 

 

AL/2025/02/T-II 

CHEMISTRY 

MORA EXAMS | EXAMINATION COMMITTEE 

 

(i) epakpg;gpd; NghJ epfOk; jhf;fq;fSf;fhd rkg;gLj;jpa rkd;ghLfis vOJf. 
NaOH(aq) + HCl(aq) →  NaCl(aq) + H2O(l) 

Na2CO3(aq) + HCl(aq) →  NaCl(aq) + NaHCO3(aq) 

 
(ii) mtj;ij A, B ,y; cs;s A+upahtpd; nrwpTfisf; fzpf;f. 

Muk;g 𝒏𝑵𝒂𝑶𝑯  =  𝟎. 𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟐𝟎 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

Muk;g 𝒏𝑵𝒂𝑶𝑯  =  𝟏 × 𝟏𝟎−𝟐𝒎𝒐𝒍 

 2NaOH + CO(NH2)2 → Na2CO3 + 2NH3 

Muk;gk; 𝟏 × 𝟏𝟎−𝟐 𝒎𝒐𝒍  𝒏 𝒎𝒐𝒍     

khw;wk; − 𝟐𝒏 𝒎𝒐𝒍  − 𝒏 𝒎𝒐𝒍  + 𝒏 𝒎𝒐𝒍  + 𝟐𝒏 𝒎𝒐𝒍 

,Wjp (𝟏 × 𝟏𝟎−𝟐 −  𝟐𝒏) 𝒎𝒐𝒍    𝒏 𝒎𝒐𝒍   

𝒏𝑵𝒂𝑶𝑯 ∶  𝒏𝑯𝑪𝒍  =  𝟏 ∶  𝟏 

𝒏𝑵𝒂𝟐𝑪𝑶𝟑
∶  𝒏𝑯𝑪𝒍  =  𝟏 ∶  𝟏 

𝑵𝒂𝑶𝑯 ,w;F Njitg;gl;l 𝒏𝑯𝑪𝒍  =  (𝟏 ×  𝟏𝟎−𝟐 −  𝟐𝒏) 𝒎𝒐𝒍  

𝑵𝒂𝟐𝑪𝑶𝟑 ,w;F Njitg;gl;l 𝒏𝑯𝑪𝒍  =  𝒏 𝒎𝒐𝒍 

Njitg;gl;l nkhj;j 𝒏𝑯𝑪𝒍  =  (𝟏 ×  𝟏𝟎−𝟐 −  𝒏) 𝒎𝒐𝒍  

mtj;ij A ,w;F> 

𝒏𝑯𝑪𝒍  =  𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟔𝟎 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

𝒏𝑯𝑪𝒍  =  𝟔 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

(𝟏 × 𝟏𝟎−𝟐 −  𝒏) 𝒎𝒐𝒍 =  𝟔 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏 =  𝟒 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑨  =  
𝟒 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍

𝟏𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑
 

[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑨  =  𝟎. 𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 

mtj;ij B ,w;F 

𝒏𝑯𝑪𝒍  =  𝟎. 𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟒𝟓 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

𝒏𝑯𝑪𝒍  =  𝟗 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

(𝟏 × 𝟏𝟎−𝟐 −  𝒏) 𝒎𝒐𝒍 =  𝟗 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏 =  𝟏 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑩  =  
𝟏 × 𝟏𝟎−𝟑 𝒎𝒐𝒍

𝟏𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑
 

[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑩  =  𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑 

 
(iii) gq;fPl;L Fzfk; KD ,w;fhd ngWkhdj;ij fhz;f. 

𝐾𝐷  =   
[A+upah]B

[A+upah]A
 

(03) 

(03) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 
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(02) 
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𝑲𝑫  =  
[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑩

[𝑪𝑶(𝑵𝑯𝟐)𝟐]𝑨
 

𝑲𝑫  =  
𝟎. 𝟏  𝒎𝒐𝒍 𝒅𝒎−𝟑

𝟎. 𝟒  𝒎𝒐𝒍 𝒅𝒎−𝟑
 

𝑲𝑫  =  𝟎. 𝟐𝟓 

 
(iv) Muk;gj;jpy; fiury; A ,y; fhzg;gl;l A+upahtpd; jpzpitf; fzpf;f. 

mtj;ij 𝑨 ,y; 𝒏𝒖𝒓𝒆𝒂  =   𝟎. 𝟒 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟐𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑 

mtj;ij 𝑨 ,y; 𝒏𝒖𝒓𝒆𝒂  =   𝟖 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

mtj;ij 𝑩 ,y; 𝒏𝒖𝒓𝒆𝒂  =   𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟒𝟎 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

mtj;ij 𝑩 ,y; 𝒏𝒖𝒓𝒆𝒂  =   𝟒 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

nkhj;j 𝒏𝒖𝒓𝒆𝒂  =   𝟖 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 +  𝟒 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 =  𝟏. 𝟐 × 𝟏𝟎−𝟐 𝒎𝒐𝒍  

𝑴𝒖𝒓𝒆𝒂  =   [𝟏𝟐 +  𝟏𝟔 +  (𝟏𝟒 +  𝟐)  ×  𝟐] 𝒈 𝒎𝒐𝒍−𝟏  =  𝟔𝟎 𝒈 𝒎𝒐𝒍−𝟏 

𝑾𝒖𝒓𝒆𝒂  =   𝟏. 𝟐 × 𝟏𝟎−𝟐 𝒎𝒐𝒍 ×  𝟔𝟎 𝒈 𝒎𝒐𝒍−𝟏 

𝑾𝒖𝒓𝒆𝒂  =   𝟎. 𝟕𝟐 𝒈 

 
(v) 3g A+upahtpidf; nfhz;l 100 cm3 fiury; B MdJ A ,d; 100 cm3 

fdtsTfisAila ,U gq;FfSld; xd;wd; gpd; xd;whf Nru;f;fg;gl;L ,U jlitfs; 
gpupj;njLf;fg;gLfpwJ. ,g; gpupj;njLg;G %yk; jputk; A ,d; %yk; gpupj;njLf;fg;gl;l 
nkhj;j A+upahtpd; jpzpT ahJ? 
Kjyhk; jlit 𝑨 ,y; gpupj;njLf;fg;gl;l 𝑼𝒓𝒆𝒂 ,d; jpzpT =  𝒎𝟏 𝒈 

𝟑 𝒈 −  𝒎𝟏 𝒈
𝟏𝟎𝟎 𝒄𝒎𝟑  

𝒎𝟏 𝒈
𝟏𝟎𝟎 𝒄𝒎𝟑

=  
𝟏

𝟒
 

𝟏𝟐 −  𝟒 𝒎𝟏  =  𝒎𝟏 

𝒎𝟏  =  𝟐. 𝟒 𝒈 

vQ;rpaJ =  𝟑 𝒈 −  𝟐. 𝟒 𝒈 

vQ;rpaJ =  𝟎. 𝟔 𝒈  

,uz;lhk; jlit 𝑨 ,y; gpupj;njLf;fg;gl;l 𝑼𝒓𝒆𝒂 ,d; jpzpT =  𝒎𝟐 𝒈 

𝟎. 𝟔 𝒈 −  𝒎𝟐 𝒈
𝟏𝟎𝟎 𝒄𝒎𝟑  

𝒎𝟐 𝒈
𝟏𝟎𝟎 𝒄𝒎𝟑

=  
𝟏

𝟒
 

𝟐. 𝟒 −  𝟒 𝒎𝟐  =  𝒎𝟐 

𝒎𝟐  =  𝟎. 𝟒𝟖 𝒈 

gpupj;njLf;fg;gl;l 𝑼𝒓𝒆𝒂 ,d; nkhj;j jpzpT =  𝟐. 𝟒 𝒈 +  𝟎. 𝟒𝟖 𝒈 =  𝟐. 𝟖𝟖 𝒈 

 
 
  

(02) 

(02) 

(02) 
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(02) 

(02) 
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(03) 
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7. (a) jw;fhyj;jpy; kpd;rhu thfdq;fspd; ghtid ngw;Nwhy;> Bry; thfdq;fspd; ghtidf;F 
khw;wPlhf cUntLj;J tUfpwJ. ,q;F gad;gLj;jg;gLk; ngUk;ghyhd kpd;rhu thfdq;fspy; 
,ypjpak; maz; nghRg;Ngw;W (Lithium iron phosphate) kpd;fyNk mjpfstpy; 
gad;gLj;jg;gLfpd;wJ. ,k; kpd;fyk; gpd;tUk; ,U miuj; jhf;fq;fis mbg;gilahf 
nfhz;lJ. 

C6(s) + Li+(aq) + e → LiC6(s)    Eθ = – 2.94 V 

FePO4(s) + Li+(aq) + e → LiFePO4(s)   Eθ =    0.41 V 

(i) ,f; fyj;jpd; mNdhl;Lj; jhf;fj;ijAk; fNjhl;L miuj; jhf;fj;ijAk; ,dq;fhz;f. 
mNdhl;L 

LiC6(s) →  Li+(aq) + C6(s) + e 

fNjhl;L 

FePO4(s)  + Li+(aq) + e →  LiFePO4(s) 

 
(ii) ,f; fyj;jpy; ,lk;ngWk; fyj;jhf;fj;jpw;fhd rkg;gLj;jpa rkd;ghl;il vOJf. 

LiC6(s) + FePO4(s)  →  LiFePO4(s) + C6(s) 

 
(iii) 25 0C ,y; fyj;jpd; Eθ

cell If; fzpf;f. 

𝑬𝜽
𝒄𝒆𝒍𝒍  =  𝑬𝜽

𝒄𝒂𝒕𝒉𝒐𝒅𝒆  −  𝑬𝜽
𝒂𝒏𝒐𝒅𝒆  

𝑬𝜽
𝒄𝒆𝒍𝒍  =  𝟎. 𝟒𝟏 𝑽 −  (−𝟐. 𝟗𝟒𝑽)  

𝑬𝜽
𝒄𝒆𝒍𝒍  =  𝟑. 𝟑𝟓 𝑽 

 
(iv) fykhdJ 1930 s njhopw;gl;l NghJ fyj;jpy; ,Ue;J khwh kpd;Ndhl;lk; 2.5 A 

vLf;fg;gl;lJ. (1F = 96500 C mol–1) 
I. fyk; njhopw;gLk; NghJ fyj;jpy; ,Ue;J gpwg;gpf;fg;gLk; kpd;dpd; msit 

$Nyhkpy; (C ,y;) fzpf;f.  
𝑸 =  𝑰𝒕 

𝑸 =  𝟐. 𝟓 𝑨 ×  𝟏𝟗𝟑𝟎 𝒔 

𝑸 =  𝟒𝟖𝟐𝟓 𝑪 

 
II. fyj;jpD}lhf nrd;w ,yj;jpudpd; %y; vz;zpf;ifiaf; fzpf;f. 

𝒏𝒆  =  
𝟒𝟖𝟐𝟓 𝑪

𝟗𝟔𝟓𝟎𝟎 𝑪 𝒎𝒐𝒍−𝟏
 

𝒏𝒆  =  𝟓 ×  𝟏𝟎−𝟐 𝒎𝒐𝒍 

 

III. fyk; njhopw;gLk; NghJ gad;gLj;jg;gLk; LiC6(s) ,d; jpzpitf; fzpf;f.(Li = 7, 

C = 12) 
𝒏𝒆 ∶  𝒏𝑳𝒊𝑪𝟔

=  𝟏 ∶  𝟏 

𝒏𝑳𝒊𝑪𝟔
=  𝟓 × 𝟏𝟎−𝟐 𝒎𝒐𝒍 

𝑴𝑳𝒊𝑪𝟔
=  (𝟕 +  𝟔 ×  𝟏𝟐) 𝒈 𝒎𝒐𝒍−𝟏  =  𝟕𝟗 𝒈 𝒎𝒐𝒍−𝟏 

𝑾𝑳𝒊𝑪𝟔
= 𝟓 ×  𝟏𝟎−𝟐 𝒎𝒐𝒍 × 𝟕𝟗 𝒈 𝒎𝒐𝒍−𝟏    

𝑾𝑳𝒊𝑪𝟔
= 𝟑. 𝟗𝟓 𝒈 

(05) 

(05) 

(06) 

(03) 

(03) 
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(03) 

(05) 
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(v) ,t; ,ypjpak; maz; nghRg;Ngw;W kpd;fykhdJ kPs kpd;Ndw;wg;glf; $baJ. jw;NghJ 
,jw;F xU Gw Nthy;w;wsitg; gpuNahfpg;gjd; %yk; kpd;Ndw;wg;gLfpwJ. ,e; epiyapy; 
mNdhl;L> fNjhl;L kpd;thapy; epfOk; jhf;fq;fspidAk; xl;Lnkhj;j jhf;fj;jpidAk; 
vOJf.  
mNdhl;L 

LiFePO4(s)  →  FePO4(s)  + Li+(aq) + e 

fNjhl;L 

Li+(aq) + C6(s) + e  →  LiC6(s)  

xl;Lnkhj;j jhf;fk; 

LiFePO4(s) + C6(s)  →  LiC6(s) + FePO4(s)  

 
 

(b) X MdJ Mtu;j;jd ml;ltizapy; ehd;fhk; Mtu;j;jdj;ijr; Nru;e;j d njhFg;gpw;Fupa 
%yfk; MFk;. ,J jiu epiyapy; mjpf vz;zpf;ifahd Nrhb Nruh ,yj;jpud;fis 
nfhz;l %yfk; MFk;. ,jd; iej;jpNuw;W Nru;itapd; fiury; xd;Wf;F Ijhd NaOH 
Nru;f;Fk; NghJ gr;ir epw tPo;gbT X1 cUthfpwJ. Nkw;gb tPo;gbTld; $ba fiurYf;F 
ghFj;jd;ikahd jputk; X2 Nru;f;Fk; NghJ kQ;rs; epw tpisTf; fiury; X3 ngwg;gLfpwJ.   

(i) ,dk; X IAk; X1 njhlf;fk; X3 tiuAs;s ,dq;fisAk; ,dq;fhz;f.(,urhad 
#j;jpuq;fis khj;jpuk; Fwpg;gpLf. fhuzq;fs; ju Ntz;bajpy;iy.) 

X – Cr 

X1 – Cr(OH)3 

X2 – H2O2 

X3 – CrO4
2– 

 
(ii) X ,d; ,yj;jpud; epiyaikg;ig vOJf. 

Cr – 1s22s22p63s23p63d54s1 

 
(iii) %yfk; X cUthf;Fk; xl;irl;Lf;fs; ehd;iff; Fwpg;gpl;L mtw;wpy; X ,d; xl;rpNaw;w 

epiyfisAk; mtw;wpd; mkpy %y ,ay;GfisAk; Fwpg;gpLf. (,jw;fhf %yk;> 
nkd;%yk;> <upay;G> nkd;dkpyk;> mkpyk; Mfpa nrhw;gjq;fis gad;gLj;Jf.) 

CrO + 2 nkd;%yk; 

Cr2O3 + 3 <upay;G 

CrO2 + 4 nkd;dkpyk; 

CrO3 + 6 mkpyk; 

 
(iv) tPo;gbT X1 ,w;F Ijhd NaOH Nru;j;J X2 Nru;f;Fk; NghJ epfOk; jhf;fj;jpw;F 

rkg;gLj;jpa ,urhadr; rkd;ghl;il vOJf. 
2Cr(OH)3(s) + 4NaOH(aq) + 3H2O2(l)  →  2Na2CrO4(aq) + H2O(l) 

  

(05) 

(05) 

(06) 

(03 Gs;spfs; × 04 = 12 Gs;spfs;) 

(02 Gs;spfs; × 12 = 24 Gs;spfs;) 

(03 Gs;spfs;) 

(03 Gs;spfs;) 
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(c) NkNy Fwpg;gpl;l %yfk; X MdJ Y1, Y2, Y3, Y4 Mfpa ,izg;G Nru;itfis 
cUthf;FfpwJ. mtw;Wf;F xU vz;Kfpf; Nfj;jpu fzpjk; cz;L. ,t; ,izg;G Nru;itfs; 
ahTk; X ,d; mad;> Cl– mad;> H2O %yf;$W Mfpatw;iw khj;jpuk; nfhz;Ls;sd. 
,izg;G Nru;itfs; ahtw;wpYk; X MdJ xNu xl;rpNaw;w epiyapy; cs;sJ. 
 

Y1 – ,J mady;yhj xU Nru;it MFk;. eLepiy ,izapapdJk; mdad; 
,izapapdJk; rk vz;zpf;if cNyhf mZTld; ,ize;J fhzg;gl;lJ. Y1 
,d; 0.1 mol dm–3 nrwpTila 100 cm3 fiurypw;F kpif Pb(NO3)2(aq) Nru;f;Fk; 
NghJ tPo;gbT VJk; fpilf;ftpy;iy. 
 

Y2 – ,r; Nru;itapy; eLepiy ,izapAk; mdad; ,izapAk; cNyhf mZTld; 
,ize;J fhzg;gl;lJld; Y2 ,d; 0.1 mol dm–3 nrwpTila 100 cm3 fiurypw;F 
kpif Pb(NO3)2(aq) Nru;f;Fk; NghJ 2.78 g tPo;gbT ngwg;gl;lJ. 
 

Y3 – ,jd; 0.1 mol dm–3 nrwpTila 100 cm3 fiurypw;F kpif Pb(NO3)2(aq) Nru;f;Fk; 
NghJ 4.17 g tPo;gbT ngwg;gl;lJ. 
 

Y4 – ,jd; 0.1 mol dm–3 nrwpTila 100 cm3 fiurypw;F kpif Pb(NO3)2(aq) Nru;f;Fk; 
NghJ 1.39 g tPo;gbT ngwg;gl;lJ. 
 

 

(i) jug;gl;l ,urhadr; Nru;itapy; %yfk; X ,d; xl;rpNaw;w epiyiaf; Fwpg;gpLf. 
+3 

 
(ii) ,q;F cUthfpa tPo;gbit ,dq;fhz;gJld; xt;nthU re;ju;g;gj;jpYk; cUthfpa 

tPo;gbtpd; %y; vz;zpf;ifiaf; fzpf;f.(Pb = 207, Cl = 35.5, O = 16, N = 14, H = 1) 
tPo;gbT – PbCl2 

𝑴𝑷𝒃𝑪𝒍𝟐
=  (𝟐𝟎𝟕 +  𝟑𝟓. 𝟓 ×  𝟐) 𝒈 𝒎𝒐𝒍−𝟏 

𝑴𝑷𝒃𝑪𝒍𝟐
=  𝟐𝟕𝟖 𝒈 𝒎𝒐𝒍−𝟏 

Y2 ,y;> 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  

𝟐. 𝟕𝟖 𝒈

𝟐𝟕𝟖 𝒈 𝒎𝒐𝒍−𝟏
 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  𝟏 ×  𝟏𝟎−𝟐 𝒎𝒐𝒍 

Y3 ,y;> 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  

𝟒. 𝟏𝟕 𝒈

𝟐𝟕𝟖 𝒈 𝒎𝒐𝒍−𝟏
 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  𝟏. 𝟓 ×  𝟏𝟎−𝟐 𝒎𝒐𝒍 

Y4 ,y;> 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  

𝟏. 𝟑𝟗 𝒈

𝟐𝟕𝟖 𝒈 𝒎𝒐𝒍−𝟏
 

𝒏𝑷𝒃𝑪𝒍𝟐
 =  𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

 
(iii) Y1, Y2, Y3, Y4 Mfpa Nru;itfs; xt;nthd;wpYk; cNyhf maDld; ,ize;j 

,izap/,izapfisg; gl;baw;gLj;Jf. 
Y1 – Cl–, H2O 

Y2 – Cl–, H2O 

(02 Gs;spfs;) 

(02) 

(02) 

(02) 

(02) 

(02) 
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Y3 – H2O 

Y4 – Cl–, H2O 

 
(iv) Y1, Y2, Y3, Y4 Mfpatw;wpd; fl;likg;Gf;fisj; jUf. 

Y1 – [CrCl3(H2O)3] 

Y2 – [CrCl(H2O)5]Cl2 

Y3 – [Cr(H2O)6]Cl3 

Y4 – [CrCl2(H2O)4]Cl 

 
(v) Y1, Y2, Y3, Y4 Mfpatw;wpd; IUPAC ngaiu vOJf. 

Y1 – triaquatrichloridochromium(III) 

Y2 – pentaaquachloridochromium(III) chloride 

Y3 – hexaaquachromium(III) chloride 

Y4 – tetraaquadichloridochromium(III) chloride 

 
  

(03 Gs;spfs; × 04 = 12 Gs;spfs;) 

(03 Gs;spfs; × 04 = 12 Gs;spfs;) 

(01 Gs;sp × 07 = 07 Gs;spfs;) 
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gFjp C – fl;Liu 
,uz;L tpdhf;fSf;F khj;jpuk; tpil vOJf.(xt;nthU tpdhTf;Fk; 150 Gs;spfs; tPjk; cupj;jhFk;) 

 

8. (a) xNu Nrjdj; njhlf;Fk; nghUshf 2 – Gug;gNdhiyg; gad;gLj;jpr; Nru;it I Ij; 
jahupg;gjw;fhd jhf;fj;jpl;lk; fPNo jug;gl;Ls;sJ. 

 
A, B, C, D, E, F, G, H Mfpa Nru;itfspd; fl;likg;ig tiutjd; %yk; jhf;fq;fs; I – VII 
,w;F nghUj;jkhd Nrhjidg; nghUshf fPNo jug;gl;Ls;s gl;baypy; ,Ue;J khj;jpuk; 
njupe;njLj;J vOJtjd; %yKk; Nkw;Fwpj;j jhf;fj; jpl;lj;ijg; G+uzg;gLj;Jf.  

CH3 – CH – CH3 –
 

OH 

CH3 – CH – CH3 –
 

CH ═ N CH2 CH2 CH3 

jhf;fk; IV 
D E F 

jhf;fk; VI 

H3O
+(aq) 

A 

B C 

G 

H 

I 

jhf;fk; I 

jhf;fk; II 

jhf;fk; III 

jhf;fk; VII 

C 

jhf;fk; V 

Nrhjidg; nghUl;fs; :  
HBr/H2O2, NH3, PBr3, KCN, H3O

+, LiAlH4, H2O, PCC/CH2Cl2, Al2O3, H
+/KMnO4, Mg/cyu; 

<ju; 

CH3 – CH – CH3 

Br 

–
 

CH3 – CH – CH3 

CN 

–
 

CH3 – CH – CH3 

COOH 

–
 

CH3 – CH – CH3 –
 

OH 

PBr3 

D 

F 

jhf;fk; VI 

H3O
+(aq) 

A 

B 

C 

G 

H 

I 

jhf;fk; I 

jhf;fk; II 

jhf;fk; III 
jhf;fk; VII 

C 

jhf;fk; V jhf;fk; IV 
KCN 

E 

1. LiAlH4 

2. H2O 

CH3CH=CH2 

CH3CH2CH2Br 

CH3CH2CH2NH2 

PCC/CH2Cl2 

Al2O3/Δ 

HBr/H2O

2 

kpif 
NH3 

CH3 – CH – CH3 

CH2OH 

–
 

CH3 – CH – CH3 –
 

CH ═ N CH2 CH2 CH3 

CH3 – CH – CH3 

CHO 

–
 

(07) 

(07) 

(07) 

(07) (07) 

(05) 

(13) 
(07) 
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(b) gpd;tUk; khwy;fs; xt;nthd;iwAk; ehd;fpw;F(04) Nkw;glhj gbKiwfspy; 
epiwNtw;Wtjw;Fupa tpjj;ij fhl;Lf. 

  

 

(c) xj;j mw;fNfhy;fisf; fhl;bYk; mikd;fs; $ba %y ,ay;ig nfhz;bUg;gjw;Fupa 
fhuzj;ijf; Fwpg;gpLf. 

ROH + H2O  ⇌  RO+H2 + OH–  

RNH2 + H2O  ⇌  RN+H3 + OH–  

mikd; rhu;ghf mNkhdpak; mad; ngWk; cWjpj;jd;ik mw;fNfhy; rhu;ghf mw;ify; 

xf;Nrhdpak; mad; ngWk; cWjpiaf; fhl;bYk; cau;T 

vdNt Nkw;gb rkepiy mikdpw;F mw;fNfhiy tpl mjpfsT tyJ Gwk; efu;e;jpUf;Fk;. 

kpd;ndjpu;jd;ik N < O 

jdpr;Nrhb toq;Fk; Mw;wy; N > O 

Y}apapd; %ykhfj; njhopw;gLk; Mw;wy; mikd; > mw;fNfhy; 

O mjpf kpd;vjpuhd mZ vd;gjhy; mjpy; + Vw;wk; ,Ug;gijf; fhl;bYk; N mZtpy; + 

Vw;wk; ,Ug;gJ cWjp $baJ. 

MfNt %y ,ay;G mikd;fs; > mw;fNfhy;fs; 

(i) HC ≡ CH  CH2 ═ CHCH ═ CH2 

(ii) 

NH2 

─
 

COOH 

─
 

─
 

Cl 

Cl Cl 

HC ≡ CH  CH2 ═ CHCH ═ CH2 

CH3CHO  CH3CHCH2CHO  

‒
 OH 

CH3CHCH2CH2OH  

‒
 OH 

1. LiAlH4 

2. H2O 
dil 

NaOH 

Hg2+/dil 

H2SO4 
Al2O3/Δ 

(07) (07) 

(05) (06) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

NH2 

─
 

COOH 

─
 

─
 

Cl 

Cl Cl 

CN 

─
 

─
 

Cl 

Cl Cl 

N2
+Cl‒ 

─
 

─
 

Cl 

Cl Cl 

NH2 

─
 

─
 

Cl 

Cl Cl 

H3O+(aq) 

NaNO2/HCl 

0 0C – 5 0C 

CuCN 

Cl2(aq) 

(06) 

(07) (07) 

(05) 

(02) 

25 

25 

14 
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(d) gpd;tUk; jhf;fj;ijf; fUJf. 

 
(i) ,q;F cUthFk; tpisnghUl;fs; P, Q ,y; P MdJ xU epuk;ghj Nru;it MFk;. P, 

Q ,d; fl;likg;Gf;fis tiuf. 

P — 

 

Q — 

 
 

(ii) ,j; jhf;fj;jpd; NghJ tpisnghUs; P cUthtjw;fhd nghwpKiwia vOJf.  

 

 
 

 

9. (a) X vDk; xU ePu;f; fiurypy; %d;W fw;wad;fSk; ,U md;dad;fSk; cs;sd. ,f; 
fw;wad;fisAk; md;dad;fisAk; ,dq;fhz;gjw;F gpd;tUk; gupNrhjidfs; nra;ag;gl;ld. 
 
 

 gupNrhjid mtjhdk; 

 X MdJ Ijhd HCl ,dhy; mkpykhf;fg;gl;L 
fiurypD}lhf H2S thA nrYj;jg;gl;lJ. 

xU njspe;j fiury; 
ngwg;gl;lJ. 

 

vy;yh H2S ck; mfw;wg;gLk; tiu Nkw;Fwpj;j 
fiuryhdJ nfhjpf;f itf;fg;gl;lJ. nrwpe;j HNO3 
,d; rpy Jspfs; Nru;f;fg;gl;L fiury; NkYk; 
ntg;gkhf;fg;gl;lJ. tpisTf; fiury; Fspu;j;jg;gl;L 
NH4Cl/NH4OH Nru;f;fg;gl;lJ. 

xU nts;is epw 
tPo;gbT P1 ngwg;gl;lJ. 

 P1 tbfl;b mfw;wg;gl;L tbjputj;jpD}lhf H2S 
nrYj;jg;gl;lJ. 

xU fWg;G epw tPo;gbT 
P2 ngwg;gl;lJ. 

 
P2 tbfl;b mfw;wg;gl;L vy;yh H2S ck; mfw;wg;gLk; 
tiu tbjputk; nfhjpf;f itf;fg;gl;lJ. fiurYld; 
(NH4)2CO3 Nru;f;fg;gl;lJ. 

xU njspe;j fiury; 
ngwg;gl;lJ. 

 NkNy  ,y; ngwg;gl;l fiurypw;F 8 – Ijnuhf;rp 

fpA+dypd; Nru;f;fg;gl;lJ. 

kQ;rs; gr;ir tPo;gbT 
cUthfpaJ. 

 

  

CH3 – C – CH3 =
 

CH2 

CH3 – C – CH3 –
 

CH3 

–
 

OCH3 

CH3 – C – CH3 –
 

CH3 

–
 

Cl 
NaOCH3 P   +   Q 

NaOCH3  →  Na+ + CH3O– 

 

CH3 – C – CH3 –
 

H ‒ C ‒ H 

–
 

Cl 

–
 

H 
–:OCH3 

CH3 – C – CH3 =
 

CH2 

+  CH3OH  +  Cl– 

 

(04) 

(04) 

(04) 

(02) 

(02) 

(02) 
(02) (02) 

(02) (02) 
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P1, P2 Mfpa tPo;gbTfSf;fhd gupNrhjidfs; 
 

 
P1 ,w;F kpifahf NaOH Nru;f;fg;gl;lJ. tPo;gbT fiue;J njspe;j 

fiury; ngwg;gl;lJ. 

 

I. P2 MdJ mur ePupy; fiuf;fg;gl;lJ. mjw;F 
Jspj; Jspahf mNkhdpah Nru;f;fg;gl;lJ. 

gr;irepw tPo;gbT P3 
cUthfpaJ. 

II. P3 ,w;F kpifahf mNkhdpah Nru;f;fg;gl;lJ. fLk; ePy epw fiury; S1 
cUthfpaJ. 

III. P3 MdJ Ijhd mkpyj;jpy; fiuf;fg;gl;L 
nrwpe;j HCl Nru;f;fg;gl;lJ. 

kQ;rs; epw fiury; S2 
ngwg;gl;lJ. 

 

md;dad;fSf;fhd Nrhjid 
 

 

I. X cld; Ba(NO3)2 fiury; 
Nru;f;fg;gl;lJ. 

xU nts;is epw tPo;gbT P4 
cUthfpaJ. 

II. tPo;gbT P4 tbfl;b Ntwhf;fg;gl;L 
Ijhd HCl Nru;f;fg;gl;lJ. 

nts;is epw tPo;gbT P4 
fiuatpy;iy. 

 

I.  II ,d; tbjputj;jpd; xU 

gFjpf;F Pb(NO3)2 Nru;f;fg;gl;lJ. 

xU nts;is epw tPo;gbT P5 
ngwg;gl;lJ. #lhf;Fk; NghJ tPo;gbT 
P5 fiue;jJ. mij Fspu;tpf;Fk; NghJ 
Crpg; gspq;Ffshf gbe;jJ. 

II.  II ,d; tbjputj;jpd; kw;wa 

gFjpf;F AgNO3 Nru;f;fg;gl;lJ. 

xU ntspu; kQ;rs; tPo;gbT P6 
ngwg;gl;lJ.  

III. tPo;gbT P6 Ntwhf;fg;gl;L mjw;F 
nrwpe;j mNkhdpah Nru;f;fg;gl;lJ.  

tPo;gbT P6 fiue;J njspe;j fiury; 
ngwg;gl;lJ. 

 

 
(i) fiury; X ,y; cs;s %d;W fw;wad;fisAk; ,uz;L md;dad;fisAk; ,dq;fhz;f. 

(fhuzq;fs; mtrpak; ,y;iy) 
fw;wad;fs; :- Al3+, Ni2+, Mg2+ 

md;dad;fs; :- Br–, SO4
2‒ 

 
(ii) P1 njhlf;fk; P6 tiuahd tPo;gbTfSf;fhd ,urhad #j;jpuq;fisAk; S1, S2 Mfpa 

fiury;fspd; epwq;fSf;F fhuzkhd ,dq;fspd; ,urhad #j;jpuq;fisAk; vOJf. 
P1 - Al(OH)3 

P2 - NiS 

P3 - Ni(OH)2 

P4 - BaSO4 

P5 - PbBr2 

P6 - AgBr 

S1 - [Ni(NH3)6]2+ 

S2 - [NiCl4]2‒ 

 
  

(06 Gs;spfs; × 05 = 30 Gs;spfs;) 

(04 Gs;spfs; × 08 = 32 Gs;spfs;) 
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(iii) gupNrhjid  ,d; NghJ H2S mfw;wg;gLk; tiu fiury;fs; nfhjpf;f 
itf;fg;gLtjw;fhd fhuzk; ahJ? 

H2S mfw;wg;glhJ tpbd; $l;lk; IV ,d; fw;wad;fSk; NH4OH/NH4Cl Nru;f;Fk; 

NghJ tPo;gbthFk;. vdNt Kd;Ng H2S mfw;wg;glhtpbd; Ni2+ MdJ tPo;gbthfp 

,Uf;Fk;. 

con HNO3 My; H2S xl;rpNaw;wj;jpw;Fl;gLk;. 

vdNt Ez;zpa fe;jf Jfs;fs; tPo;gbthfp fiurypy; fhzg;gLk;. 

 
 

(b) epyf;fupr; Ruq;fnkhd;wpy; ,Ue;J ntspNaWk; fopT ePupy; Fe3+, Mn2+, SO4
2– Mfpa mad;fs; 

mlq;fpAs;sd. ,t; mad;fspd; nrwptpidf; fhz;gjw;F gpd;tUk; %d;W eilKiwfs; 
gpd;gw;wg;gl;ld. (,t; eilKiwfspy; Fwpg;gplg;gLk; gupNrhjidfspd; NghJ NkNy 
Fwpg;gpl;lJ jtpu;e;j Vida mad;fspd; gpurd;dk; ghjpg;ig Vw;gLj;jtpy;iy vdf; nfhs;f.) 
 

eilKiw I 
fopT ePupd; 50 cm3 khjpup vLf;fg;gl;L Fwpj;j Neuj;jpw;F njhlu;r;rpahf fiurypD}L SO2 
nrYj;jg;gl;lJ. gpd;G Nkyjpf SO2 mfw;wg;gl;L fiurypd; 50 cm3 khjpupahdJ 
mkpyg;gLj;jg;gl;L 0.02 mol dm–3 nrwpTila epak KMnO4 cld; epakpg;G nra;ag;gl;lJ. 
,jw;fhfj; Njitg;gl;l KMnO4 ,d; fdtsT 25 cm3 Mf ,Ue;jJ. 
 

eilKiw II 
fopT ePupd; gpwpnjhU 50 cm3 khjpup vLf;fg;gl;L mjpYs;s Mn2+ ahTk; mad;fs; Fwpj;j 
nghwpKiw xd;wpd; %yk; MnO2 Mf khw;wg;gl;lJ. gpd;G kpif I– Nru;f;fg;gl;L kpifahf 
H+ ck; Nru;f;fg;gl;lJ. ,f; fiuryhdJ epak Na2S2O3 ,d; 0.5 mol dm–3 My; 
tYg;ghu;f;fg;gl;l NghJ Njitg;gl;l Na2S2O3 ,d; fdtsT 15 cm3 mFk;. 
 

eilKiw III 
fopT ePupd; 10 cm3 khjpup xd;Wf;F BaCl2 Nru;j;j NghJ ngwg;gLk; tPo;gbthdJ 
tbfl;lg;gl;L cyu;j;jg;gl;L epWj;j NghJ 0.233 g Mf ,Ue;jJ. 
 

(i) Nkw;Fwpj;j xt;nthU eilKiwapYk; eilngw;w jhf;fq;fSf;fhd rkg;gLj;jpa 
rkd;ghLfis vOJf. 

2Fe3+(aq) + SO2(g) + 2H2O(l)  →  2Fe2+(aq) + SO4
2‒(aq) + 4H+(aq) 

5Fe2+(aq) + MnO4
‒(aq) + 8H+(aq)  →  5Fe3+(aq) + Mn2+(aq) + 4H2O(l) 

MnO2(s) + 2I‒(aq) + 4H+(aq)  →  I2(aq) + Mn2+(aq) + 2H2O(l) 

2Fe3+(aq) + 2I‒(aq)  →  2Fe2+(aq) + I2(aq) 

2Na2S2O3(aq) + I2(aq) →  2NaI(aq) + Na2S4O6(aq) 

BaCl2(aq) + SO4
2‒(aq)  →  BaSO4(s)↓ +  2Cl‒(aq) 

 

(ii) fopT ePu; khjpupapy; cs;s jug;gl;l xt;nthU mad; $wpdJk; nrwpitf; fhz;f.      
(Ba = 137, O = 16, S = 32, Cl = 35.5)  

𝒏𝑴𝒏𝑶𝟒
−  =  𝟎. 𝟎𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟐𝟓 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

                =  𝟓 ×  𝟏𝟎−𝟒 𝒎𝒐𝒍 

𝒏𝑴𝒏𝑶𝟒
− ∶  𝒏𝑭𝒆𝟐+ =  𝟏 ∶  𝟓 

𝒏𝑭𝒆𝟐+  =  𝟓 × 𝟓 ×  𝟏𝟎−𝟒 𝒎𝒐𝒍 

            =  𝟐. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

(05) 

(03) 

(05) 

(03 Gs;spfs; × 06 = 18 Gs;spfs;) 

(02) 

(02) 

(01) 

(02) 

(02) 
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𝒏𝑭𝒆𝟑+ ∶  𝒏𝑭𝒆𝟐+  =  𝟏 ∶  𝟏 

[𝑭𝒆𝟑+(𝒂𝒒)] =  𝟐. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

[𝑭𝒆𝟑+(𝒂𝒒)]  =  
𝟐. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝟓𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑
 

            =  𝟓 × 𝟏𝟎−𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝒏𝑵𝒂𝟐𝑺𝟐𝑶𝟑
 =  𝟎. 𝟓 𝒎𝒐𝒍 𝒅𝒎−𝟑  ×  𝟏𝟓 × 𝟏𝟎−𝟑 𝒅𝒎𝟑 

                  =  𝟕. 𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏𝑵𝒂𝟐𝑺𝟐𝑶𝟑
∶  𝒏𝑰𝟐

 =  𝟐 ∶  𝟏 

𝒏𝑰𝟐
 =  

𝟏

𝟐
 ×  𝟕. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

        =  𝟑. 𝟕𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏𝑭𝒆𝟑+ ∶  𝒏𝑰𝟐
 =  𝟐 ∶  𝟏 

Fe3+ My; cUthfpa 𝒏𝑰𝟐
 =  

𝟏

𝟐
 ×  𝟐. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

                                                    = 𝟏. 𝟐𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

 

MnO2 My; cUthfpa 𝒏𝑰𝟐
 =  𝟑. 𝟕𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 −  𝟏. 𝟐𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

                                                        =  𝟐. 𝟓 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏𝑴𝒏𝑶𝟐
∶  𝒏𝑰𝟐

 =  𝟏 ∶  𝟏 

𝒏𝑴𝒏𝑶𝟐
 =  𝟐. 𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏𝑴𝒏𝑶𝟐
∶  𝒏𝑴𝒏𝟐+  =  𝟏 ∶  𝟏 

𝒏𝑴𝒏𝟐+  =  𝟐. 𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

[𝑴𝒏𝟐+(𝒂𝒒)]  =  
𝟐. 𝟓 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝟓𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑
 

       =  𝟓 × 𝟏𝟎−𝟐 𝒎𝒐𝒍 𝒅𝒎−𝟑 

𝑴𝑩𝒂𝑺𝑶𝟒
=  (𝟏𝟑𝟕 +  𝟑𝟐 +  𝟏𝟔 ×  𝟒) 𝒈 𝒎𝒐𝒍−𝟏 

                =  𝟐𝟑𝟑 𝒈 𝒎𝒐𝒍−𝟏 

𝒏𝑩𝒂𝑺𝑶𝟒
=  

𝟎. 𝟐𝟑𝟑 𝒈

𝟐𝟑𝟑 𝒈 𝒎𝒐𝒍−𝟏 
 

              =  𝟏 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝒏𝑩𝒂𝑺𝑶𝟒
∶  𝒏𝑺𝑶𝟒

𝟐−  =  𝟏 ∶  𝟏  

𝒏𝑺𝑶𝟒
𝟐−  =  𝟏 × 𝟏𝟎−𝟑 𝒎𝒐𝒍 

[𝑺𝑶𝟒
𝟐−(𝒂𝒒)]  =  

𝟏 ×  𝟏𝟎−𝟑 𝒎𝒐𝒍 

𝟏𝟎 ×  𝟏𝟎−𝟑 𝒅𝒎𝟑
 

                           =  𝟎. 𝟏 𝒎𝒐𝒍 𝒅𝒎−𝟑 
  

(02) 

(02 + 01) 

(02) 

(02) 

(01) 

(02) 

(02) 

(01) 

(02) 

(02) 

(02) 

(02) 

(01) 

(02) 

(01) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02 + 01) 

(02 + 01) 
 

(02) 

(01) 

(02) 
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10. (a) gpd;tUk; tpdhf;fs; nkd;rt;Tf; fy Kiwapyhd vupNrhlh cw;gj;jpapid mbg;gilahf 
nfhz;lit. 
 

(i) nkd;rt;Tf; fy Kiwapyhd vupNrhlh cw;gj;jpapd; gpujhd tpisnghUspdJk; 
gf;ftpisnghUspdJk; ,urhadr; #j;jpuq;fisf; Fwpg;gpLf. 
gpujhd tpisnghUs; NaOH 

gf;ftpisnghUl;fs; Cl2, H2 

 
(ii) nkd;rt;Tf; fy Kiwapyhd vupNrhlh cw;gj;jpapd; gpujhd %yg;nghUs; ahJ? 

gpiwd; fiury;(nrwpe;j NaCl(aq)) 

 
(iii) NkNy (ii) ,y; Fwpg;gpl;l gpujhd %yg;nghUspy; fhzg;gLk; mad; khRf;fs; 

%d;wpidAk; mtw;wpid mfw;Wk; topfspidAk; Fwpg;gpLf. 
mad; khRf;fs; SO4

2‒, Mg2+, Ca2+ 

mfw;Wk; top 

SO4
2‒ - BaCl2 Nru;j;jy; 

BaCl2(aq) + SO4
2‒(aq)  →  BaSO4(s)↓ +  2Cl‒(aq) 

Ca2+ - Na2CO3 Nru;j;jy; 

Na2CO3(aq) + Ca2+(aq)  →  CaCO3(s)↓ +  2Na+(aq) 

Mg2+ - NaOH Nru;j;jy; 

2NaOH(aq) + Mg2+(aq)  →  Mg(OH)2(s)↓ +  2Na+(aq) 

 
(iv) nkd;rt;Tf; fyj;jpd; mNdhl;L kw;Wk; fNjhl;L kpd;thahf gad;gLj;jg;gLk; 

cNyhfq;fis Fwpg;gpLf. 
mNdhl;L – ijj;jhdpak;(Ti) 

fNjhl;L – epf;fy;(Ni) 

 
(v) Nkw;gb nkd;rt;Tf; fyj;jpd; mNdhl;L> fNjhl;L> Mfpatw;wpy; ,lk;ngWk; miuj; 

jhf;fq;fisAk; xl;Lnkhj;j fyj; jhf;fj;ijAk; Fwpg;gpLf. 
mNdhl;L 

2Cl‒(aq)  →  Cl2(g) + 2e 

fNjhl;L 

2H2O(l) + 2e  →  H2(g) + 2OH‒(aq) 

xl;Lnkhj;j fyj;jhf;fk; 

2H2O(l) + 2Cl‒(aq)  →  Cl2(g) + H2(g) + 2OH‒(aq)  

OR 

2H2O(l) + 2NaCl(aq)  →  Cl2(g) + H2(g) + 2NaOH(aq) 

  

(02 Gs;spfs; × 03 = 06 Gs;spfs;) 

(03 Gs;spfs;) 

(02 Gs;spfs; × 03 = 06 Gs;spfs;) 

(02 Gs;spfs; × 03 = 06 Gs;spfs;) 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(03 Gs;spfs; × 03 = 09 Gs;spfs;) 
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(vi) ,urf; fyj;Jld; xg;gpLk; NghJ nkd;rt;Tf; fyj;jpy; fhzg;gLk; mD$yq;fs; 
,uz;ilf; Fwpg;gpLf. 
#oy; rhu;e;j ghjpg;Gf; FiwT.(#oYf;F ,urk; tpLtpf;fg;gltpy;iy) 

cw;gj;jp nra;ag;gLk; NaOH ,d; J}a;ik cau;T.(cw;gj;jp nra;ag;gLk; NaOH ,y; 

,urk; mlq;fpapuhik) 

Fiwe;jsT kpd;rhu tpuak; 

 
(vii) nkd;rt;Tf; fy Kiwapyhd vupNrhlh cw;gj;jpapd; gpujhd tpisnghUs; kw;Wk; gf;f 

tpisnghUl;fspd; gad;ghLfs; ,uz;L tPjk; Fwpg;gpLf. 
NaOH 

rtu;f;fhu cw;gj;jpf;F 

fhfpjk;> nraw;ifg;gl;L> rhaf;ifj;njhopy; 

Ma;T$l td;%yk; 

fopTePu;g; gupfupg;gpy; ghu cNyhfq;fis tPo;gbthf;fy; 

Cl2 

Gilit> mupkuk; kw;Wk; fhfpjf; $o; cw;gj;jpf;F(ntspw;Wk; fUtpahf) 

FbePupy; gw;wPupahit mopg;gjw;F 

HCl cw;gj;jpf;F 

FNshupNdw;wpa ,wg;gu;> G+r;rpf;nfhy;ypfs;> rhatiffs; kw;Wk; kUe;J tiffs; 

cw;gj;jpf;F 

PVC Nghd;w gy;gFjpag; nghUl;fis cw;gj;jp nra;aj; Njitahd itidy; 

FNshiul;Lf;fspd; cw;gj;jpf;F 

H2 

HCl cw;gj;jpf;F 

NH3 cw;gj;jpf;F 

jhtu vz;nza; %yk; khIupd; cw;gj;jp 

vupnghUshf 

  
 

 

(b)    (i) jw;fhyj;jpy; #oy; khrhf;fj;jpw;F FNshNuh GNshNuh fhgd;(CFC) IjNuh FNshNuh 
GNshNuh fhgd;fs;(HCFC) Mfpad Kf;fpa fhuzq;fshf mikfpd;wd.  

I. ifj;njhopy; uPjpahf FNshNuh GNshNuh fhgd;(CFC) thAtpd; gad;ghLfs; 
,uz;bidf; Fwpg;gpLf. 
tspgjdhf;fpfspYk; FspNuw;wpfspYk; Fspu;j;Jk; thAthfg; gad;gLj;jg;gly;. 

thridj;jputpaf; ifj;njhopypy; cau; mKf;fj;jpw;F cl;gLj;Jk; rptpwg;gLk; 

thridj;jputpak; Nghj;jy;fspy; rptpwpg; gjhu;j;jkhfg;(rptpwp fhtpahfg;) 

gad;gLfpwJ. 

gpshj;jpf;F ifj;njhopypy; Fwpj;j cw;gj;jpg; nghUl;fspy; Ez;Lisj; jd;ikia 

Vw;gLj;Jtjw;F nghq;F fUtpahfg; gad;gLfpwJ.(cjhuzk; :- nu[pNghk;> 

jOtiz> nkj;ij) 

(VjhtJ ,uz;L) 
(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(xt;nthd;Wf;Fk; VjhtJ ,uz;L tPjk;) 
(02 Gs;spfs; × 06 = 12 Gs;spfs;) 

(VjhtJ ,uz;L) 
(02 Gs;spfs; × 02 = 04 Gs;spfs;) 
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II. FNshNuh GNshNuh fhgd;(CFC) kw;Wk; IjNuh FNshNuh GNshNuh fhgd;fs;(HCFC) 
Mfpa thAf;fshy; Vw;gLk; ,U gpujhd #ow; gpur;rpidfspidf; Fwpg;gpLf. 
G+Nfhs ntg;gkakhjy; 

XNrhd;gil twpjhf;fk; 

 
III. Nkw;gb ,U #ow; gpur;rpidfSf;Fk; FNshNuh GNshNuh fhgd;(CFC) kw;Wk; IjNuh 

FNshNuh GNshNuh fhgd;fs;(HCFC) thAf;fs; gq;fspf;Fk; tpjj;ij RUf;fkhf 
tpgupf;Ff.(nghUj;jkhd ,lq;fspy; ,urhad rkd;ghLfisAk; fhl;Lf.) 
G+Nfhs ntg;gkakhjy; 

CFC, HCFC Mfpa thAf;fs; tspkz;lyj;jpy; mjpf fhyk; epiyj;jpUf;f 

$bait. 

mj;Jld; ,it IR fjpiu cwpQ;rf; $bait. MfNt gr;ir tPl;L 

thaf;fshf njhopw;gl $bait. 

,tw;wpd; typik CO2 ,d; Gtpia ntg;gkila nra;Ak; Mw;wypYk; $bait. 

vdNt ,it nrhw;g mstpy; fhzg;gl;lhYk; mtw;wpd; cau;thd typik 

fhuzkhf G+Nfhs ntg;gKWtjpy; fzprkhd gq;fspg;ig toq;Ffpd;wd. 
 

XNrhd;gil twpjhf;fk; 

CFC, HCFC Mfpa thAf;fs; mjpf rf;jp nfhz;l fopA+jhf; fjpu;fspd; 

jhf;fj;jpdhy; ˙Cl %ypfq;fis cUthf;Fk;. 

˙Cl RahjPd %ypfq;fs; XNrhDld; jhf;fkile;J XNrhdpd; cilTj; 

jhf;fj;ij Cf;Ftpf;Fk;. XNrhd; cUthtijf; fhl;bYk; cilAk; 

nrad;Kiwapd; Ntfk; mjpfupg;gjhy; XNrhd; tpjhdj;jpy; cs;s XNrhd; 

Nja;tilAk;. 

˙Cl(g) + O3(g)  →  O2(g) + ˙OCl(g) 

O3(g)  →  O2(g) + ˙O(g) 

˙OCl(g) + ˙O(g)  →  O2(g) + ˙Cl(g) 

˙Cl MdJ kPz;Lk; cUthfpwJ. 

vdNt xU ˙Cl MdJ mjpfsthd O3 %yf;$Wfis mopf;Fk;. ,J XNrhd; 

gil twpjhf;fj;jpw;F toptFf;Fk;. 

 
IV. jw;fhyj;jpy; FNshNuh GNshNuh fhgd;(CFC) kw;Wk; IjNuh FNshNuh GNshNuh 

fhgd;fs;(HCFC) Nghd;w thAf;fSf;F khw;wPlhf gad;gLj;jf; $ba Fspu;j;Jk; 
thAf;fs; vit? 

HFO/ IjNuh GNshNuh xypgPd;fs;/ HFO-1234a 

Iso-butane/ INrhgpAw;wd;/ R600a 

  
  

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 
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(ii) ifj;njhopw;rhiyf; fopTfs; ePu;epiyapy; fyg;gjhy; ePu; khriljy; Vw;gLfpwJ. ,jd; 
fhuzkhf ePupd; jug; gukhdq;fs; fzprkhd mstpy; khw;wj;jpw;F cl;gLfpd;wd. 

I. ePupd; jug; gukhdq;fs; ehd;fpidg; gl;baw;gLj;Jf. 
pH ngWkhdk; 

kpd; flj;jhW 

fyq;fy; jd;ik 

ePupd; td;ik 

ePupd; ,urhad xl;rprd; Nfs;tp 

ePupy; fiue;Js;s xl;rprd; kl;lk; 

ePupy; mlq;fpAs;s ghu cNyhfq;fspd; msT 

 
II. ifj;njhopw;rhiyfspy; ,Ue;J ntspNaWk; mad; fopT ePupy; fyg;gjhy; ePu; 

epiyfs; ew;Nghrizahf;fj;jpw;F cl;gLfpd;wd. ,t; ew;Nghrizahf;fj;jpw;F 
fhuzkhd ,U mad;fisf; Fwpg;gpLf. 

PO4
3‒, NO3

‒  

 
III. xU ifj;njhopw;rhiy xd;wpypUe;J ntspNaWk; fopT ePupy; msTf;F mjpfkhd 

Ca2+, H+, Pb2+ Mfpad ,Ug;gJ mtjhdpf;fg;gLfpwJ. Nkw;gb fopT ePu; ePUld; 
fyg;gjhy; khw;wj;jpw;Fs;shFk; ePupd; jug;gukhdq;fis Fwpg;gpLf. 

Ca2+ - ePupd; td;ik 

H+ - ePupd; pH ngWkhdk; 

Pb2+ - ePupy; mlq;fpAs;s ghu cNyhfq;fspd; msT 

ePupd; kpd; flj;Jjpwd; 

 
 

(c) gpd;tUk; tpdhf;fs; rtu;f;fhu cw;gj;jpAld; njhlu;Gilait. 
(i) rtu;f;fhu cw;gj;jpapd; ntg;g nrad;Kiwapd; ehd;F gbfisAk; Fwpg;gpLf. 

rtu;f;fhukhf;fy; 

gf;ftpisthfpa fpspruPid ePf;Fjy; 

rtu;f;fhuj;ijr; Rj;jpfupj;jy; 

rtu;f;fhuj;ij KbTg; nghUshf ngwy; 

 
(ii) rtu;f;fhu cw;gj;jpapy; gad;gLj;jg;gLk; %yg;nghUl;fspidf; Fwpg;gpl;L mtw;wpy; 

,Ue;J rtu;f;fhuk; cUthjiy vLj;Jf;fhl;Lk; ,urhadr; rkd;ghl;ilf; Fwpg;gpLf. 
%yg;nghUl;fs;  -  jhtu vz;nza;/ tpyq;F vz;nza; 

NaOH/ KOH  

  

CH2OOCR 

CHOOCR 

 
CH2OOCR 

─
 

─
 

CH2OH 

CHOH 

CH2OH 

─
 

─
 

3ROO‒Na+ 
rtu;f;fhuk; +    3NaOH   → +   ∆ 

(VjhtJ ehd;F) 
(02 Gs;spfs; × 04 = 08 Gs;spfs;) 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(02 Gs;spfs; × 04 = 08 Gs;spfs;) 

(02 Gs;spfs; × 04 = 08 Gs;spfs;) 

(02 Gs;spfs; × 02 = 04 Gs;spfs;) 

(10 Gs;spfs;) 
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(iii) rtu;f;fhu cw;gj;jpapd; ,uz;lhtJ gbKiwapd; NghJ gpiud; fiury; Nru;f;fg;gLtjd; 
mD$yq;fisf; Fwpg;gpLf. 
ePu; tyaj;jpy; rtu;f;fhuj;jpd; fiujpwidf; Fiwj;jy; 

ePu; + RCOO‒Na+(aq)  ⇌  RCOO‒(aq) + Na+(aq) 

Na+(aq) nrwpT $Lk; NghJ Nkw;gb jhf;fk; gpd;Ndhf;fp efUk;. MfNt rtu;f;fhuj;jpd; 

fiujpwd; FiwAk;. 

NaCl Nru;f;Fk; NghJ ePu;ka tyaj;jpd; mlu;j;jp mjpfupf;Fk;. MfNt ePu;ka tyak;> 

rtu;f;fhuk; NtwhFk;. 

ePu;ka tyaj;jpy; fpsprNuhy; fiujpwd; mjpfupf;Fk;. 

 
(iv) rtu;f;fhu cw;gj;jpapd; ehd;fhk; gbKiwapd; NghJ rtu;f;fhuj;jpy; cs;s ePiu mfw;Wk; 

nrad;Kiwia tpidj;jpwdhf NgZtjw;fhd topfisf; Fwpg;gpLf. 
120 0C tiu ntg;gNkw;wy;. 

Fiwe;j mKf;f epiyiag; Ngzy;. 

rpW Jspfshf rtu;f;fhuj;ijr; rptpWjy;.(Nkw;gug;ig mjpfupj;jy;) 

 
(v) rtu;f;fhuk; xd;wpd; TFM ngWkjp vd;gjdhy; fUjg;gLtJ ahJ? 

rtu;f;fhuj;jpy; cs;s nkhj;j nfhOg;Gg; nghUl;fspd; msT. 

mjhtJ rtu;f;fhu fl;bapy; cs;s rtu;f;fhu(RCOO‒Na+) rjtPjk;. 

 
(vi) rtu;f;fhuj;jpd; mOf;ffw;Wk; nraw;ghl;bid RUf;fkhf tpgupf;f. 

mOf;F vd;gJ vz;nza; glynkhd;iwr; #oj; jpuz;l J}Rj; Jzpf;iffs; kw;Wk;  

Nrjdr; Nru;itfspd; fyit MFk;. 

ePupd; gug;gpOit cau;T vd;gjhy; ePupdhy; khj;jpuk; mOf;F ePq;fhJ. rtu;f;fhuk; 

%yk; ePupd; gug;gpOit Fiwf;fg;gLtJld; fOty; nrad;Kiw Nkk;gLj;jg;gLk;. 

mOf;Fld; rtu;f;fhuj;jpd; Kidtw;w gFjpahfpa R gFjp ftu;r;rpia Vw;gLj;j 

KidTg; gFjpahfpa COO‒ gFjp ntspNehf;fp fhzg;gLtJld; ePUld; ftu;r;rpia 

Vw;gLj;jp ePUld; Nru;e;J ntspNaw mjDld; ,ize;j R gFjpAk; mjDld; 

,ize;j mOf;Fk; ntspNaWk;. 

rtu;f;fhu %yf;$Wfs; vz;nza; rpWJspfSld; xU njhq;fiyj; Njhw;Wtpg;gjd; 

%yk; mOf;F ePq;Fk;. 

 

 
 

COO‒Na+ 

R 

COO‒Na+ 

R 

Na+‒OOC 
R 

Na+‒OOC 
R 

(02) 

(02) 

(02) 

(02) 

(02) 

(02 Gs;spfs; × 03 = 06 Gs;spfs;) 

(04 Gs;spfs;) 

(02) 

(02) 

(02) 

(02) 
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