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2.1.3 I m%Yak m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh

  
 m%Yak ms<s;=r m%Yak ms<s;=r  
 wxlh   wxlh   
 

      01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. '''''''''  40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''
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       ksjer† tla ms<s;=rlg ,l=Kq 02 ne.ska ,l=Kq 100ls'
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2'2'3' ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh iy ks¯ÈK" ks.uk yd  

 fhdackd 

Ú ˚˚ m;%h i|yd ms<s;=re iemhSu ms<sn| ks¯CIK m%ia;dr 2" 3" 4'1" 4'2' yd 4'3 weiqfrka 

ilia lr we;'

1 m%%Yakh

Mg Al LiSi Na

Cl F O C

BaCl2 CaCl2 BeCl2

SiCl4 NCl3 ICl4
-

H3O+ H2O OH -

NH2OH FNO2 CINO NO+

(05 × 6 =   ,l=Kq 30)

(,l=Kq 08)N CN 

:

C : NH2 

NH2 

:

:
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N CN 

:

C : NH2 

NH2 

:

+

: N CN 

:

C : NH2 

NH2 

:

+

: N CN 

:

C NH2 

NH2 

:

+

:
:

N CN 

:

C NH2 

NH2 

:

+:
:

:

+
N CN C NH2 

NH2 

::
:

:
:N CN C : NH2 

NH2 :
++2-

:
:N CN C : NH2 

NH2 

:

+

+2-

  igyk ( ´kEu y;rla" y;rlg jeäh ,shd we;akï m<uqjk y;r i,lkak'
   b(i) jer† jqj;a b(ii) ys ksjer† ms<s;=re i|yd ,l=Kq m%%odkh lrkak'
     (04 × 4 =   ,l=Kq 16)

  

C2 N3 C4 N5 fyda N6

I.
bf,lafg%%dak hq., cHdñ;sh 

fr®Çh ;,Sh 
;%%sfldaKdldr

;,Sh 
;%%sfldaKdldr

p;=ia;,Sh 

II.
yevh

fr®Çh flda◊l ;,Sh 
;%%sfldaKdldr

msróvdldr

III. uqyqïlrKh sp sp2 sp2 sp3

     (01 × 12 =   ,l=Kq 12)
  igyk ( b(i) jer† jqj;a" mrudKqjla jgd wjldYh ksjer† kï ta wkqj ,l=Kq m%%odkh 

lrkak'
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lgq igyk ^,l=Kq 03&
fldaK ^01 × 5 = ,l=Kq 05&

<120° - 115° olajd ms<s.; yel'
~180° ± 2,  ~120° ± 2 ms<s.; yel'

N

C
~120°

~120°
~120°

~180°
<120°

N 

:

C 
:

NH2 

:

NH2 

:

     
  igyk ( b(i) jer† kï b(iv) i|yd ,l=Kq ke;'  (,l=Kq 08)
              

(2p m'ld' fyda sp h.o.)

(sp uq'ld'&

(sp2 uq'ld'&

(sp uq'ld'&

(sp2 uq'ld'&

(sp2 uq'ld'&

  igyk ( m'ld'$uq'ld' ,shd ;sîug wjYH ke;' b(i) jer† jqj;a mrudKqjla jgd wjldYh 
ksjer†j olajd we;akï ta wkqj ,l=Kq m%%odkh lrkak'   

    ^01 × 6 = ,l=Kq 06&

,kavka wmlsrK n, fyda ,kavka n,  

^05 × 4 = ,l=Kq 20)

CH3Cl

CH3I

CH3I

1 i|yd uqΩ ,l=Kq 100
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2 m%%Yakh 

weÆñkshï  (05)

1s22s22p63s23p1  (05)

(+)3  or  (+)III  (05)

2Al + 6HCl  2AlCl3 + 3H2  fyda 2Al + 6HCl  2Al3+ + 6Cl- + 3H2 
 (05)

igyk ( NaAl(OH)4. NaAlO2. 2H2O  f,io ,súh yel'

2Al + 2H2O + 2NaOH  2NaAlO2 + 3H2         fyda 

2Al + 6H2O + 2NaOH  2NaAl(OH)4 + 3H2 (05)

Al2O3   (05)

igyk ( ksjer† wr®O m%%;sl%%shd muKla ° we;akï 02 + 02 ,l=Kq m%%odkh lrkak'

NO3
-(aq) + 6H2O(l) + 8e  NH3(g) + 9OH-(aq)         

Al(s) + 4OH-(aq)  AlO2
- + 2H2O + 3e

3NO3
-(aq) + 2H2O(l) + 8Al(s) + 5OH-(aq)  3NH3(g) + 8AlO2

-(aq) (05)

[Al(H2O)6]3+    fyda    [Al(H2O)5(OH)]2+ (05)
jdhq nqnqΩ msgùu     (05)

.=jka hdkd n|" wdydr msiSfï n≥ka" îu weiqreï Ndck" ú≥,s /yeka" ñY%% f,day" 
weÆñkshï ;Ska; iE°u i|yd    
 ´kEu tlla         (05)

 (05 × 10 = ,l=Kq 50)
igyk ( f,dayh Al f,i y∫kdf.k ke;akï fldgia (i) - (viii) i|yd ,l=Kq ke;'
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Pb(NO3)2 (04)

Na2CO3 (04)

ZnSO4 (04)

KCl (04)

Mg(NO3)2 (04)

 (,l=Kq 20)

Pb(NO3)2 + BaCl2  PbCl2  + Ba(NO3)2 (04)

ZnSO4 + BaCl2  BaSO4  + ZnCl2 (04)

Na2CO3 + BaCl2  BaCO3  + 2NaCl (04)

Pb(NO3)2 + 2NH4OH  Pb(OH)2  + 2NH4NO3 (04)

ZnSO4 + 2NH4OH  Zn(OH)2  + (NH4)2SO4 (04)

Mg(NO3)2 + 2NH4OH  Mg(OH)2  + 2NH4NO3 (04)

igyk (  fmkajd ke;s kï tla tla m%%;sl%%shdjla i|yd ,l=Kq 01 ne.ska wvq lrkak'

PbCl2(s) Δ  Pb2+(aq) + 2Cl-(aq)   fyda  PbCl2(aq) (01)

Zn(OH)2 + 6NH3  [Zn(NH3)6](OH)2 (03)

Zn(OH)2 + 2NH4OH  [Zn(NH3)4](OH)2  + 4H2O fyda

Zn(OH)2 + 4NH3  [Zn(NH3)4](OH)2  fyda 

Zn(OH)2 + 6NH4OH  [Zn(NH3)6](OH)2  + 6H2O fyda

BaCO3 + 2HCl  BaCl2  + CO2 + H2O (02)

(,l=Kq 30)
igyk ( A - E ksjer†j y∫kdf.k ke;;a" ksjer† ;=<s; ridhksl iólrK olajd we;s kï ,l=Kq   

          m%%odkh lrkak' 2 i|yd uqΩ ,l=Kq 100
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3 m%%Yakh

Y ødjKh i,lkak'

    HA(aq)   H+(aq) + A-(aq)  (05)

  fyda  HA(aq) + H2O  H3O+(aq) + A-(aq)  

idkaøK (mol dm-3) c(1- α)  c α  c α (04 + 01)

^fyda fjk;a ms<s.; yels wdldr&

 pH = 3.0

 pH = -log[H+(aq)]     (05)

 [H+] = 1.0 × 10-3 mol dm-3     (04 + 01)

 [H+] = c α     

 α = [H+]/c = 1.0 × 103 mol dm3 / 1.0 mol dm3 = 1.0 × 103 (04 + 01)

  (,l=Kq 25)

wï, ú>gk ksh;h

    Ka  =  [H+(aq)][A-(aq)]
[HA(aq)]     (05) 

Ka  =  
c α × c α
c(1- α)

1- α   ≈    1, f,ig Wml,amkh lrñka

Ka  =  Cα2  = 1.0 mol dm-3 × (1.0 × 10-3)2

Ka  = 1.0 × 10-6 mol dm-3     (04 + 01)    
(,l=Kq 15)

igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h'

Z ødjKfhys HA idkaøKh

[HA]Z  =  0.50 mol dm-3 × 40.00 cm3 
25.00 cm3

     

[HA]Z  = 0.80 mol dm-3       (04 + 01)

Ka  = c (α1)2   Ndú;fhka

α'  =  1.118 × 10-3  fyda 1.12 × 10-3  fyda 1.1 × 10-3     (04 + 01)

(,l=Kq 10)

igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h'
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wï, idkaøKh wvqjk úg tys ú>gk m%%udKh jeä fõ'    (10)

(,l=Kq 10)

            

úNd. ix.=Klh  K  =  [HA]aq
[HA]org     fyda    K  =  [HA]org

[HA]aq     (05) 

K  =  0.8 mol dm-3 
(1.0 - 0.8) mol dm-3   =  4    fyda

K  =  (1.0 - 0.8) mol dm-3 
0.8 mol dm-3   =  1

4   =  0.25     (04 + 01)

(,l=Kq 10)

NaOH tl;= l, úg"

ñY%%Kfhys HA idkaøKh  =  1.0 mol dm-3 × 25.00 cm3 - 0.50 mol dm-3 × 25.00 cm3

50.00 cm3  (04 + 01)

        =   2.5 × 10-1 mol dm-3     (04 + 01)

NaA mQQr®K f,i whkSlrKh ù we;s nj i,lñka" A- ys idkaøKh

[A-] = 0.50 mol dm-3 × 25.00 cm3

50.00 cm3         (04 + 01) 

 = 2.50 × 10-1 mol dm-3      (04 + 01)
H+ idkaøKh

[H+]  = Ka[HA]
[A-]    =  1.0 × 10-6 mol dm-3 × 2.5 × 10-1 mol dm-3

2.5 × 10-1 mol dm-3  = 1.00 × 10-6 mol dm-3 (04 + 01)

pH  =  - log[H+] = 6.0
(,l=Kq 30)

         igyk ( ksjer† ;r®l u.ska [HA] = [A-] nj fmkajd we;akï uqΩ ,l=Kq m%%odkh lrkak'
  fykavr®ika iólrKh fhdod ksjer† ;r®l u.ska [HA] = [A-] nj fmkajd ;sîu ms<s.; yel'

3 i|yd uqΩ ,l=Kq 100
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4 m%%Yakh

C CH3CH2 CHCH3 

CH3 CH CH3CH2 CH2

CH3 

CH CH CH3CH2 

CH3 

CH2CH3 

(05) (05) (05)

  (,l=Kq 15)

(05) (05)

(05) (05) (05)

(05)

CH C2H5 CH3 

CH3 

H

C 

Br

CH C2H5 CH3 

CH3 

H

C 

OH

CH2 C2H5 CH2Br 

CH3 

H

C CH2 CHOC2H5 

CH3 

H

C CH2 CH2OHC2H5 

CH3 

H

C 

C C2H5 CH3 

CH3 

H

C 

O

  (,l=Kq 30)

 ˙° levm;a m¯CIdj$fgd,ka m%%;sldrlh$wefudakSh is,ajr® khsfÜ%%Ü }  (02)
 I u.ska ˙° levm;a ,efí' ^F u.ska fkd,efí'&  (01 + 02)
fyda fµa,skaa m¯CIdj }  (02)
 I u.ska .fvd,a r;= wjfCIamhla ,efí' ^F u.ska fkd,efí'&  (01 + 02)
fyda wdï,sl KMnO4 }  (02)
 I u.ska ødjKh ksr®jr®K fõ' ^F u.ska tfia fkdfjhs'&  (01 + 02)
fyda wdï,sl K2Cr2O7 }  (02)
 I u.ska ødjK fld< meye fõ' ^F u.ska tfia fkdfjhs'&  (01 + 02)

  (,l=Kq 05)

 ia:dk iudjhúl;djh (05)
 (,l=Kq 05)
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C2H5 C2H5 CH CH 
BrBr

(03)

(03)

(03)

(03)

(03)

(02)

(02)

(02)

(02)

(02)

RCl

SE

SN

E

AN

CHO

COCH2

RCH CH2 

R C OMgBr 

R

R

 (,l=Kq 25)

(i) : :CH3 COCl

:

  +  AlCl3   CH3CAlCl4

O

    or    CH3C  OAlCl4
-     (03)

(ii) 

(iii) 

[ ] 

CHO

CHO

CHO CHO CHO

CHO

CHO

H

H H H

H

COCH3 

COCH3 

COCH3 COCH3 COCH3 

COCH3 

+

+

+

+

+

+ +

+

-

+

CH3 
C
O(02)

(02)

(01) (01)

(02)

(03)

(01)

(01) (01) (01)

AlCl4
-

AlCl4
-

AlCl4
+  AlCl3 +  HCl

 iEfok w;rue† ldfndalegdhkfha Ok wdfrdamkh úia:dk .;ùfuka fyda iïm%%hqla;;djh   
 u.ska ia:dhS fõ'  (,l=Kq 02)
igyk ( AlCl4

- ° ke;;a ksjer† ms<s;=rg uqΩ ,l=Kq m%%odkh lrkak'
 4 i|yd uqΩ ,l=Kq 100
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5 m%%Yakh

  

5. (a) (i) ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K ødjKhl ixrplh jdIam mSvkh tu 
ixrplfhys ika;Dma; jdIm mSvkh yd øj l,dmfhys ujq, Nd.fha .=◊;hg iudk fõ'

   fyda

   ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K oajhx.S ødjKhl tla ixrplhl 
idfmaCI jdIam mSvk md;kh wfkla ixrplfha øj l,dmfhys ujq, Nd.hg iudk fõ'

   fyda

   iólrKhla wdldrfhka ^ishÆu mo ye¢kaúh hq;=h&

   fyda

   ^tys jdIamh iu. iu;=,s;;djfha we;s& m˙mQQr®K ødjKhl tla ixrplhl jdIam mSvkh 
tu ixrplfhys øj l,dmfhys ujq, Nd.hg iudkqmd;sl fõ'

   fyda

   fjk;a ms<s.; yels wdldr   (15)

  (ii) I. PA = PºAxA

    xA = 0.1 (mol)
(0.1 + 0.2) (mol) (04 + 01)

    PA = 1.00 × 104 Pa × 0.1 (mol)
(0.1 + 0.2) (mol)  (04 + 01)

 
    PA = 3.33 × 103 Pa (04 + 01)
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   II. xB = 0.2 (mol)
(0.1 + 0.2) (mol) (04 + 01)

    PB = 3.50 × 104 Pa × 0.2 (mol)
(0.1 + 0.2) (mol)    =   2.33 × 104 Pa (04 + 01)

 
    PTotal = PA + PB (05)

     = 2.66 × 104 Pa (04 + 01) 
 

       
 5(a) ,l=Kq 50

 (b) (i)  C (g)  2D (g) + E (g)
    (1 - α  2 α  α) mol    iu;=, s;;djfha ° (05)
   fyda (1.0 - 0.2) mol 2 × 0.2 mol  0.2 mol

   igyk ( tallh ° we;akï muKla" ,l=Kq 05 m%%odkh lrkak'

    KP  =   
P 2D × PE 

PC
    (10)

   wdxYsl mSvk

    PC  =  PTotal × xC ,  PD  =  PTotal × xD ,  PE  =  PTotal × xE 
 (05 × 3)

   fyda PC  =  
PTotal × 0.2 mol

1.4 mol      PD  =  
PTotal × 0.4 mol

1.4 mol      PE  =  
PTotal × 0.2 mol

1.4 mol

    KP  =   
(1.00 × 105 Pa × 0.4

1.4  )2 (1.00 × 105 Pa × 0.2
1.4  )

(1.00 × 105 Pa × 0.8
1.4  )  (04 + 01)

    KP  =  2.04 × 108 Pa2     fyda   2.0 × 108 Pa2 (04 + 01)

   igyk ( mshjr tla l, yel'

  (ii) KP  =  KC(RT)Δn     (05)

   KP  =  KC(RT)2  fyda  Δn = 2  y∫kd .ekSu i|yd  (05)

   KC  = KP 
(RT)2    =  2.04 × 108 Pa2

(8.314 J mol-1 K-1 × 500 K)2
  (04 + 01)

   KC  =  1.18 × 101 mol2 K-6    (04 + 01)

   igyk ( wjika mshjr iqΩ lr ;sìh hq;=h'

  (iii)  C (g)  2D (g & l) + E (g)
    (1 - α  2 α  α) mol    iu;=,s;;djfha ° 
    (1.0 - 0.1) mol 2 × 0.2 mol  0.2 mol
      (liq. & vap.)

    jdhq l,dmfha uqΩ ujq, ixLHdj = n  (05)
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   kj wdxYsl mSvk"   
    PC  =  PTotal × xC ,  PE  =  PTotal × xE 

   (05 × 2)

   fyda 

    PC  =  
P /Total × 0.9 mol

n mol             PE  =  
P /Total × 0.1 mol

2 mol   
 

    PD  =  PºD  (PD hkq D ys ika;Dma; jdIam mSvkhg iudk nj y∫kd .ekSu& (15)

   igyk ( wdxYsl mSvk úia;rd;aulj .Kkh ls¯u i|yd" 
     øjfhys m˙udj fkd.sksh yels ;rï l=vd hehs Wml,amkh i|yka ls¯u   

 i|yd ,l=Kq 10la m%%odkh lrkak'

    PC  =  3.86 × 105 Pa  yd PE  =  4.28 × 104 Pa f,i wdxYsl mSvkh .Kkh lr 
we;akï 04 + 01 ne.ska m%%odkh lrkak' 

    PE / PC  =  1/9  =  0.111 f,i .Kkh lr we;akï 08 + 02 m%%odkh lrkak' 

    D ys ix;Dma; jdIam mSvkh PD i|yd fhdod ke;akï" ñka miq mshjrj,g ,l=Kq 
m%%odkh fkdlrkak'  

    KP  =   
(5.00 × 102 Pa )2 (PTotal × 0.4

n )
(PTotal × 0.9

n )   (04 + 01)

    KP  =  
(5.0 × 102 Pa)2

9  

    KP  =  2.78 × 104 Pa2    (04 + 01)

   igyk ( wjika ms<s;=r iqΩ lr ;sìh hq;=h' Nd. ixLHd ms<s.kq fkd,efí' 

       
 5(b) ,l=Kq 100

 5 i|yd uqΩ ,l=Kq 150

5 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

-19-

00 - 37 
30% 

38 - 75 
31% 

76 - 113 
32% 

114 - 150 
7% 

fuu m%Yakh 80%la muK ms˙ila f;dardf.k we;' 
B fldgfia fN!;sl ridhk úoHdj m%Yak foflka 
jeä u ms˙ila f;dardf.k we;s m%Yakh fuh fõ' 
fuu m%Yakhg ysñ ,l=Kq 150ls'

bka 00 - 37  m%dka;rfha   30%la o
 38 - 75  m%dka;rfha   31%la o 
 76 - 113  m%dka;rfha  32%la o
 114 - 150  m%dka;rfha  7%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 7%la jk w;r" wh≥ïlrejkaf.ka 30%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks' 
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6 m%%Yakh

  

6. (a) (i) YS>%%;djh = k[A]   (10)

  (ii) I.   A  B + C 
    t = 0 s ° n  -  - mol (02)
    t = 10 s ° n(1-α) nα  nα mol (03)

   igyk ( fuh idkaøK" mol dm-3 f,i o †h yel'
     jdhq i|yd m˙mQQr®K yeis¯u Wml,amkh lrkq ,efí' 
    300 K °
    10 s ld,hlg miq uqΩ jdhq m%%udKh  = n(1-α) mol 
 

    wdrïNfha °" P = n
v  RT

      30 × 103 Pa = n
v  RT   (1) (02)

    10 s ld,hlg miq 45 × 103 Pa = n(1+α)
v  RT   (2) (03)
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    (2)/(1) ka ;  32
30   = 1+ α

      α     = 1/15 fyda  nα = 1/15 mol  (04 + 01)
 
   II. 400 K °
    10 s ld,hlg miq uqΩ jdhq m%%udKh  = n(1-α /) mol 
 

    wdrïNfha °" P = n
v  RT /

      40 × 103 Pa = n
v  RT /   (1) (02)

    10 s ld,hlg miq 45 × 103 Pa = n(1+α /)
v  RT   (2) (03)

    (4)/(3) ka ; 45
40    = 1+ α /

      α /     = 1/8    fyda  nα / = 1/8 mol   (04 + 01)
 
   III. A ys wdrïNl idkaøKh Ndú;fhka" 300 K ys ° YS>%%;djh 
    ^300 K ys ° YS>%%;d ksh;h K1 fõ'& 
 

    YS>%%;djh Rate 300 K = 
Δ[A]

Δt  = K1 [A]

      
n

15V
t  = K1 (n

v)   (5) (04 + 01)

    A ys wdrïNl idkaøKh Ndú;fhka 300 K ys ° YS>%%;djh 
    ^400 K ys ° YS>%%;d ksh;h K2 fõ'& 
 

      Rate 400 K = 
Δ[A]

Δt  = K2 [A]

      
n

8V
t  = K2 (n

v)   (6) (04 + 01)

    (6)/(5) ka ; 45
40    = 1+ α /

      K1/K2    =  15/8   ;    K2 > K1   (05)

    K2 > K1 nj fmkaùu i|yd ksjer† f,i ;r®l lr we;akï uqΩ ,l=Kq m%%odkh 
lrkak'

    tlu wdrïNhl A idkaøKhla i|yd ld,hl 10 s ld,hl ° ^fyda ksh; ld,hl 
°& A idkaøK fjki 300 K ys ° g jvd 400 K ys ° jeäh' tu ksid K2 > K1 úh 
hq;=h'

    fuu lreKq ish,a, i|yka ls¯u yd ksjer† f,i ;r®l ls¯u i|yd uqΩ ,l=Kq 
(15) m%%odkh lrkak'

    ishÆu lreKq i|yka fkdlr ;r®l lr we;akï Wod( WIaK;ajh jeä l< úg 
YS>%%;djh jeä ù we;s ksid K2 > K1 fõ' ,l=Kq (05) la muKla m%%odkh lrkak' 

       
 6(a) ,l=Kq 50

     

  



 - 46 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

 (b) (i) A(g)  H+(g) + A-(g)  (05)
   fN!;sl ;;a;aj i|yka l< hq;=h' iu;=,s;;d B;, ms<s.kq ,efí'

 (ii) I. HA(g)  
ΔH5   H+(g)  +  A-(g) 

    ΔH4                      ΔH3       ΔH2 
 

   HA(aq)  
ΔH1   H+(aq)  +  A-(aq) (04)

   ΔH5 = ΔH4  +  ΔH1  -  ΔH2  -  ΔH3

    = (-150.0 + 1.0 + 200.0 + 1100.0) kJ mol-1
  (03 + 01) × 4

   igyk ( by; mshjr i|yka lr ke;akï fyda ksjer† fkdfõ kï ;dm ridhksl 
pl%%fhys ^fN!;sl wjia:d iu.& wod< tla tla mshjr i|yd ,l=Kq 03 + 01 la 
m%%odkh lrkak' tka;e,ams pl%%fhys ixfla; muKla olajd we;akï tla tla 
mshjrla i|yd ,l=Kq 03 ne.ska m%%odkh lrkak' tka;e,ams igykla Ndú; lr 
we;akï wod< m˙† ,l=Kq m%%odkh lrkak'

    = 1151.0 kJ mol-1
   (04 + 01)

  II. HA(g)  
ΔS5   H+(g)  +  A-(g) 

    ΔS4                      ΔS3       ΔS2 
 

   HA(aq)  
ΔS1   H+(aq)  +  A-(aq) (04)

   ΔS5 = ΔS4  +  ΔS1  -  ΔS2  -  ΔS3

    = (-100.0 + 95.0 + 2000.0 + 1200.0) J K-1 mol-1
  (03 + 01) × 4

   igyk ( by; mshjr i|yka lr ke;akï fyda ksjer† fkdfõ kï ;dm ridhksl 
pl%%fhys ^fN!;sl wjia:d iu.& wod< tla tla mshjr i|yd ,l=Kq 03 + 01 la 
m%%odkh lrkak' tkafg%%dms pl%%fhys ixfla; muKla olajd we;akï tla tla 
mshjrla i|yd ,l=Kq 03 ne.ska m%%odkh lrkak' tkafg%%dms igykla ° we;akï 
wod< m˙† ,l=Kq m%%odkh lrkak'

    = 3195 J K-1 mol-1
  fyda  3.195 kJ K-1 mol-1

 (04 + 01)

  III. ΔG = ΔH  -  TΔS  (05)

    = 1151.0 kJ mol-1- 300 K  3.195 kJ K-1 mol-1
 (04 + 01)

    = 192.5 kJ mol-1
  (04 + 01)

   igyk ( ΔGº = ΔHº - TΔSº f,i ° we;akï ,l=Kq m%%odkh fkdlrkak' 

  (iii) 300 K ys° HA wï,fhys jdhq l,dmfha ú>gkh i|yd .síia Yla;s fjko Ok fõ'
   tneúka th iajhxisoaO fkdfõ'    (10)

   igyk ( ˚˚˚ fldgfiys ms<s;=rg wkqj ,l=Kq m%%odkh lrkak' ˚˚˚ fldgfiys .Kkh 
ls¯u lr ke;skï ,l=Kq m%%odkh fkdlrkak'



 - 47 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

  (iv) 300 K ys° c,Sh l,dmfha ° HA ú>gkh i|yd 

   ΔH1 = 1.0 kJ mol-1    iy   ΔS1  =   95.0 J K-1 mol-1
 

   ΔG1 = 1.0 kJ mol-1 - 300 K  95 × 10-3 kJ K-1 mol-1
 (04 + 01)

    = -27.5 kJ mol-1
  (04 + 01)

  (v) jdhq l,dmfha ° HA ys ú>gkh i|yd .síia Yla;s fjki c,Sh l,dmfhys ú>gkh 
i|yd .síia Yla;s fjkig iudk jk WIaK;ajh T kï" 

 
   ΔGgas = ΔGaq

 

   T = 
ΔH5 - ΔH1

ΔS5 - ΔS1

 

   T = 
(1151.0 - 1.0) kJ mol-1

(3.195 - 0.095) kJ mol-1 K-1  (04 + 01)

 

   T = 370.9 K  fyda 97.96 ºC (04 + 01) 

       
 6(b) ,l=Kq 100

 

 6 i|yd uqΩ ,l=Kq 150
   

  
6 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh yh jeks m%Yakh f;dardf.k we;s ms˙i 55%la 
muK fõ' fuu m%Yakhg ,l=Kq 150la ysñ fõ' 

bka 00 - 37  m%dka;rfha    51%la o
 38 - 75  m%dka;rfha    22%la o 
 76 - 113  m%dka;rfha   18%la o
 114 - 150  m%dka;rfha    9%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 9%la jk w;r" wh≥ïlrejkaf.ka 51%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

-19-

00 - 37 
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38 - 75 
22% 

76 - 113 
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114 - 150 
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7 m%%Yakh

7. (a) 
CHBrCH2Br

C  CH3

CH  CH3 CH  CH

CH3CH3

C  C Na

NaBH4

HgSO4, dil.H2SO4

H2, Pd/BaSO4/Quinoline

C  C  Halc.KOH

PBr3

Na

(04)

(04)
(04)

(04)(04) (04)

(04)

(04)(04)
(04) (04)

(02)

(04)

O

OH Br

C  C  CHC  C  CH

+

   
       

 7(a) ,l=Kq 50

  PhCH(OH)CH3 ixiaf,aYkh ls¯u i|yd úl,am l%%uh 

  

C  CH2

CH  CH3

H2, Pd/BaSO4/Quinoline (04)

(04)

(04) H

OH

C  C  CH

dil.H2SO4
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 (b) 
CH3CH2OH CH3CHO

PCC
H

H

(10)

PBr3 (05)

H2O (05)

Br2 (05)

CH3CH2Br CH3CH2MgBr
Mg(05) (05)

(05)

(05)

(05)

(05)

(05)
(05)(05)

dry ether

CH3  C  CH2 CH3

CH3  C  CH2 CH3

CH3  CH  CH  CH3

OMgBr

OH

Br

CH3CH  CHCH3

Br

conc.H2SO4 or Al2O3

   
       

  W'fm< úIh ksr®foaYfha wka;r®.;h mdol lr .ksñka" ,l=Kq m%%odkh ls¯u i|yd my; ≤ 
ms<s.; yel'

  

CH3CH2OH CH3CHO
PCC

OH(10)

Al2O3 or Δ

Br2

(05)
(07)

(07)(07)

(07)

(09)

(09) (09)

dil.NaOH
CH3  CH  CH2  CHO

CH3  CH  CH  CHOCH3  CH  CH  CH3 CH3  CH  CH  CHO
Br BrBr Br

Zn/Hg
conc. HCl

 7(b) ,l=Kq 70

7(b) úl,am ms<s;=r (  
CH3CH2OH CH2  CH2

CH3  CH  CH  CH3

CH3  CH  CH  CH3

CH2  CH2

conc. H2SO4

conc. H2SO4

HgSO4 / dil. H2SO4  (03) 

Br2

Br

Br

C

(03)

(02)

(05)

(05)

(05)

(05)

(05)

(03)(03) (03)

(03)

(03)

(03)

PBr3 (05)

Na or NaNH2 (03)
Na+

CH3CH2Br
HC  CH

HC  C  CH2 CH3

Br

Br

alc. KOH (03)

C  CH
-

Δ

CH2 CH3CH3

O

HgSO4 / dil. H2SO4  (03) 

NaBH4  (03) 

Br2  (05) 

C
CH2 CH3CH3

OH

H
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 7(b) 
       CH3CHO iE°u i|yd úl,am udr®.h (

   

CH3CH2OH

CH3CHO

CH2  CH2 CH2  CH2

conc. H2SO4
Br2

Br

(02)
(02)(02)

(01)

(02)(02)(02)
HC  CH

Br
alc. KOH (02)

Δ

Hg2+ (HgSO4) 
dil. H2SO4  

   igyk ( 
    (1) fï wkqj CH3CH2OH u.ska CH3CHO iE°fï ° ,l=Kq 15la ysñfõ'
 
    (2) N  C  CH2  CH2  C  NCH2  CH2

CN-

Br Br

 

     fuu l%%uh ms<s.; fkdyelsh' Bg fya;=j wjidk M,fha we;s C mrudKq  
 A ixfhda.fhka fkd,efnk neúks' flfia jqjo CH2BrCH2Br iE°u 

     olajd ,l=Kq 12 m%%odkh l< yelsh'

    (3) PCC fjkqjg my; wjia:d ms<s.; yelsh'
     • Cu / 300 ºC
     • KMnO4 fyda fl%%dañla wï,h ^we,aäyhsvh fjka lr .; yels ;;aj  

  hgf;a&
      'KMnO4 fyda fl%%dañla wï,h - md,s; ;;aj hgf;aZ f,i olajd   

  we;akï th ms<s.; fkdyelsh' 

 (c)  

H2O, Δ

(10)

OSO3 H

CH3CH  CH3

OH

D

  H2O + H2SO4    H3O+

  H

(02)(01)
(01)

CH3CH  CH2 +  H  O  H   or   H+  CH3  CH  CH3 +  H2O
+ +
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  OH

H2O or H+

CH3  CH  CH2   +   H3O
+

H
H H

O

(01)

(01)

(02)
(02)

CH3  CH  CH3  +    O  H    CH3  CH  CH3

+

+
:

:

 j.ka;sh muKla"

 ;kql H2SO4 ys we;s c,h kshqla,sfhdaµhs,la f,i l%%shdlr CH3  CH  CH3

+
ldfndlegdhkh 

iu. m%%;sl%%shd lr we,afldfyd, idohs'

 igyk ( ldfndlegdhkfha jHQQyh ° fkdue;s kï j.ka;sh i|yd ,l=Kq m%%odkh fkdlrkak'
 

    
 7(c) ,l=Kq 30

 

 7 i|yd uqΩ ,l=Kq 150
 

7 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

y;a jk m%Yakh f;dardf.k we;s ms˙i 51%la muK 
fõ' fuu m%Yakhg ysñ ,l=Kq 150ls' B fldgiska 
wvqu ixLHdjla f;dardf.k we;af;a fuu m%%Yakhhs'

bka 00 - 37  m%dka;rfha    30%la o
 38 - 75  m%dka;rfha    18%la o 
 76 - 113  m%dka;rfha   23%la o
 114 - 150  m%dka;rfha  29%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 29%la jk w;r" wh≥ïlrejkaf.ka 30%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

-19-

00 - 37 
30% 

38 - 75 
18% 76 - 113 

23% 

114 - 150 
29% 



 - 54 -

w'fmd'i' ^W'fm<& ridhk úoHdj we.hSï jdr®;dj 2014

8 m%%Yakh
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8. (a)  P  =  NaNO3 Q  =  NaNO2 R  =  O2 S  =  NO2

   T  =  NaCl U  =  N2 V  =  NH3 W  =  Ca3 N2

   X  =  MgO Y  =  Mg(OH)2   (05 × 10)
 

    
 8(a) ,l=Kq 50

 (b) (i) Z  =  H2O2         (10)

  (ii) MnO2 + 4H+ + 2e    Mn2+ +  2H2O    (03)
   H2O2    2H+ + O2

 +  2e     (03)
    fyda 

   MnO2
 +  H2O2 + 2H+      Mn2+ +  2H2O + O2  (08)

   H2S      S + 2H+ +  2e      (03)
   H2O2 + 2H+ +  2e    2H2O     (03)
    fyda 

   H2O2
 +  H2S      S +  2H2O      (08)

   SO2
 +  2H2O      SO4

2- + 4H+ +  2e    (03)
   H2O2 + 2H+ +  2e    2H2O     (03)
    fyda 

   H2O2
 +  SO2      2H+ +  SO4

2- (fyda H2SO4)   (08)

   H2SO4
 +  BaCl2      BaSO4  + 2HCl    (05)

  (iii) úIîc kdYlhla f,i" úrxclhla f,i" Tlaisldrlhla f,i" 
   Tlaisydrlhla f,i" bkaOkhla f,i    (03 + 03)

  (iv) yhsv%%cka nkaOk       (05)
 

    
 8(b) ,l=Kq 50

 (c) (i) 2Cr3+ + 2S2O8
2- + 7H2O    Cr2O7

2- +  6SO4
2- + 14H+ (04)

   6Fe2+ + Cr2O7
2- + 14H+    2Cr3+ +  6Fe3+ + 7H2O  (04)

  (ii) fl%%dañhï ia:rfha >klu y cm hehs i,lkak'   (01)
   RcqfldaKdi%%dldr kshe†fha jr®.M,h = 8.0 × 5.0

         = 40.0 cm2 (01 + 01)
   fl%%dañhï ia:rfha m˙udj   = 40.0 × y cm3 (01 + 01)
   fl%%dañhï ia:rfha ialkaOh  = 40.0 × y × 7.2 g (01 + 01)
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   fl%%dañhï ia:rfha ujq, .Kk  = 40.0 × y × 7.2
52  (02)

   Fe(NH4)2(SO4)2.6H2O ys ujq,sl ialkaOh = 392 g mol-1 (02)

   tneúka ^Fe2+& ujq, .Kk   = 3.10
392  (02)

   jeämqr Fe2+ wkqudmkh ls¯u i|yd wjYH jk K2Cr2O7 ujq, .Kk

         = 0.05
1000 × 8.5 (03)

   jeämqr Fe2+ ujq, .Kk   = 6 × 
0.05
1000 × 8.5 (03)

   tneúka kshe†fha fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- iu. 

   m%%;sl%%shd l< Fe2+ ujq, .Kk   

         = [ 0.05
1000]- [6 × 

0.05
1000 × 8.5] (03)

         = (7.91 × 10-3) - (2.60 × 10-3)
         = 5.31 × 10-3 (03)

   tneúka" fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- ujq, .Kk

         = 1
6  × 5.31 × 10-3 (03)

   tneúka" Cr3+ ujq, .Kk   = 2 × 
1
6  × 5.31 × 10-3 (03)

         = 1.77 × 10-3 (03)

       
40.0 × y × 7.2

52  = 1.77 × 10-3 (03)

        y = 3.2 × 10-4 (cm) (05)
  igyk ( mshjrj,a tla l< yel' ta wkqj ,l=Kq m%%odkh lrkak'

  úl,am ms<s;=r ( 

   fl%%dañhï ia:rfha >klu y cm hehs i,lkak'   (01)
   Fe(NH4)2(SO4)2.6H2O ys ujq,sl ialkaOh = 392 g mol-1 (02)

   wdrïNl fµria ^Fe2+& ujq, .Kk  = 3.10
392  (02)

   jeämqr Fe2+ wkqudmkh ls¯u i|yd wjYH jk K2Cr2O7 ujq, .Kk

         = 0.05
1000 × 8.5 (03)

   Fe2+ : Cr2O7
2- =  6 : 1

   jeämqr Fe2+ ujq, .Kk   = 6 × 
0.05
1000 × 8.5 (03)

   tneúka kshe†fha fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- iu. 

   m%%;sl%%shd l< Fe2+ ujq, .Kk   

         = [ 0.05
1000]- [6 × 

0.05
1000 × 8.5] (03)

         = (7.91 × 10-3) - (2.60 × 10-3)
         = 5.31 × 10-3 (03)
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   tneúka" fl%%dañhï ia:rh ødjH ùfuka iEfok Cr2O7
2- ujq, .Kk

         = 1
6  × 5.31 × 10-3 (03)

   tneúka" Cr3+ ujq, .Kk   = 2 × 
1
6  × 5.31 × 10-3 (03)

         = 1.77 × 10-3 (03)

   fl%%dañhï ia:rfha ialkaOh  = 1.77 × 10-3 × 52 g (03)

   tu ksid fl%%dañhï ia:rfha m˙udj  = 1.77 × 10-3 × 52 cm3

7.2  (03)

      y × 8.0 cm × 5.0 cm = 1.77 × 10-3 × 52 cm3

7.2  (03)

        y = 1.77 × 10-3 × 52 cm3

7.2  (02)

         = 3.2 × 10-4 (cm) (05)
 

    
 8(c) ,l=Kq 50

  
 8 i|yd uqΩ ,l=Kq 150

   

8 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

m%Yak m;%fha C fldgiska wju ms˙ila f;dard f.k 
we;s m%Yakh fuh fõ' th 45%ls' fuu m%Yakhg 
,l=Kq 150la ysñ fõ'
 
bka 00 - 37  m%dka;rfha    56%la o
 38 - 75  m%dka;rfha    22%la o 
 76 - 113  m%dka;rfha   15%la o
 114 - 150  m%dka;rfha   7%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 7%la jk w;r" wh≥ïlrejkaf.ka 56%la u 
,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd wvqfjks'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

-19-

00 - 37 
56% 38 - 75 

22% 
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9 m%%Yakh

9. (a) (i) ysughsÜ -  Fe2O3  fyda   ue.akghsÜ -  Fe3O4  (02 + 02)
   fldala -  C    (02 + 02)
   yqkq.,a -  CaCO3  fyda   fvd,uhsÜ -  CaCO3 . MgCO3  (02 + 02)

   igyk ( f,damia tllg jvd ° we;s kï ksjer† ms<s;=r ^ Fe2O3 fyda Fe3O4& uq,a ms<s;=re  
          folg wvx.= úh hq;=h

  (ii) fldala
   (1) fldala jd;fha oykh ù" úYd, ;dm m%%udKhla msg lrñka (01) CO2 / CO ,ndfohs' 

(01) fuh Odrd W!Iaulfha m;=f<a (01) by< WIaK;ajhla (01) mej;Sug Wmld¯ fõ'

    C + O2     CO2
 +  heat  (01)

    2C + O2     2CO (+ heat)

   (2) iEfok CO2 , C iu. m%%;sl%%shd lr CO ,ndfohs (01)' hlv Tlaihsvh" hlv njg 
m˙jr®;kh ls¯fï ° fuh m%%Odku Tlaisydrlh fõ (01)'

    CO2 + C     2CO   (01)
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   (3) C u.ska FeO Rcqju TlaisyrKh ls¯ug (01)
    2FeO + C     2Fe + CO2   (02)

   CaCO3
    je,s$is,sflag (01) weÆñkd (01), jeks f,damfiys we;s wmøjH (01) fndr f,i bj;a 

ls¯u i|yd (01)'
     CaCO3   

Δ   CaO +  CO2 (02)
     CaO  +  SiO2     CaSiO3 (slag) (01)
     CaO  +  Al2O3     Ca(AlO2)2 (slag) (01)
    fuho ms<s.; yel'

     CaO  +  P2O5     Ca3(PO4)2

    øj wjia:dfjys we;s fndr ,efí (01)' th øj hlvj,g jvd >k;ajfhka wvqh(01)' 
tu ksid fndr" hlv u; mdfõ (01)' fï ksid ^m;=< m%%foaYfhka we;=,a lrk 
WKqiqï& jd;h ksid is≥jk TlaislrKh ùu je,elafõ (01)'

  (iii) 3Fe2O3 + CO   2Fe3O4
  +  CO2   (1)   (03)

   Fe3O4 + CO  2FeO  +  CO2   (2)   (03)
   FeO + CO  Fe  +  CO2   (3)   (03)
   2FeO + C  2Fe  +  CO2   (4)*   (02)

   *igyk ( tla jrla muKla ,l=Kq †h hq;=h'

  (iv) wuq hlv      (02)
   ixhq;sh ( Fe (01);  3 - 4% C (01);  Si, P, S, Mn ^´kEu ;=kla&  (01)

  (v) (1) ldnka m%%udKh wvq ls¯u     (02)
   (2) Si, Mn, P  fndr f,i bj;a ls¯u    (02)
   (3) ñY%% f,day idok uQQ,øjH tla ls¯u  fyda  Cr/Ni tla ls¯u  (02)
    øj hlvj,g O2  fyda  WKqiqï jdhqj heùu (Blow)  (02)

  (vi) (iii) fldgfika" (1) + (2) × 2 + (3) × 6  fyda  fjk;a l%%uhla   

   Fe2O3 + 3CO   2Fe  +  3CO2    (05)
   Fe ujq, 2la ,nd .ekSug CO ujq, 3la wjYH fõ'     (01)
   2 × 56 g, Fe ,nd .ekSug CO, 3 × 28 g wjYH fõ'     (01)

   tneúka Fe, 2000 kg ,nd .ekSug 
3 × 28 × 2000

2 × 50  kg, CO wjYH fõ' 

        =  1500 kg   (04)

   Fe3O4 ixfhda.h hlv wvx.= f,damia f,i fhdodf.k we;akï fuu fldgfia ,l=Kq 
my; we;sfjk wdldrhg ,nd†h yelsh' 

   (iii) fldgfika" (2) + (3) × 3  fyda  fjk;a l%uhla    

   Fe3O4 + 4CO   3Fe  +  4CO2    (05)
   Fe ujq, 3la ,nd .ekSug CO ujq, 4la wjYH fõ'     (01)
   3 × 56 g, Fe ,nd .ekSug CO, 4 × 28 g wjYH fõ'     (01)

   tneúka Fe, 2000 kg ,nd .ekSug 
4 × 28 × 2000

3 × 56  kg, CO wjYH fõ' 

        =  1333 kg   (04)
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  (vii) CO2, CO, N2       (01 + 01 + 01)
   m%%uqL;u úfYaIh (  N2    (02)
 

    
 9(a) ,l=Kq 75

 (b) (i) I. jdhqf.da,h - CO2 ,  CH4 ,  jdIamYS,S yhsfv%%dldnka ^CH4 yer& ldnka wxY=" CO  

       (02 + 02)

   II. Ys,df.da,h - fmdis, bkaOk" ldnfkaÜ wvx.= Lksc" ñksrka" fldala" †huk a;s  

       (02 + 02)

   III. c,f.da,h - ^ødjH& CO2 fyda CO2(aq) fyda H2CO3 , ldnfkaÜ" nhsldnfkaÜ  

       (02 + 02)

  (ii) • m%%NdixYaf,aIkfhka ^jd;fha CO2 bj;a flfr®'&

   • Ydl yd i;ajhkaf.a Yajikh u.ska ^ishÆ „ùka& ^CO2 jd;hg tla fõ'&

   • CO2 c,fha ødjH ùfuka ^jd;fha CO2 bj;a fõ'& 
   • judrd lk i;ajhskaf.a ^wdydr „r®K moaO;sh ;=<" ksr®jdhq nelaà˙hdj,ska is≥jk 

meiSfï l%%shdj,sfha °& CH4 ksmofõ'&

   • iajNdúl oykh u.ska ^.sksl∫ msms¯u" iajNdúl .s◊& ^ldnka úfYaI jdhqf.da,hg 
tlaùu&

   • nelaà˙hd u.ska ldnksl øjH úfhdackh ùfuka ^CO2 yd CH4 msg ls¯u& 

   • u, Ydl yd i;ajhkaf.a wvx.= ldnksl úfYaI" CIqø „ùkaf.a l%%shd u.ska kej; 
jdhqf.da,hg tla ls¯u'

            ^´kEu myla wksl=;a ksjer† ms<s;=re o ms<s.; yel'&  (04 × 5)

  (iii) • fmdis, bkaOk oykfhka CO2 yd wfkl=;a yhsfv%%dldnk úYd, m%%udKhla      
jdhqf.da,hg ksoyia fõ'

   • f;;a ìï wdY%%s; lDIslr®udka;h ^ù j.dj& yd i;aj md,kh (livestock) u.ska CH4 
jdhqf.da,hg ksoyia fõ'

   • ye,ckSlD; yhsfv%%dldnk ixYaf,aIkfha ° fuu øjH jdhqf.da,hg tlaùug 
yelsh' 

   • jkdka;r úkdYh (Deforestation)
         ^´kEu ;=kla wksl=;a ksjer† ms<s;=re o ms<s.; yel'&  (04 × 3)

  (iv) • f.da,Sh WKqiqïlrKh

   • ´fidaka ia:rh CIh ùu 

   • m%%ldY ridhksl ¥ñld
               ^´kEu folla&  (05 × 2)

  (v) CO2 , CH4  yhsfv%%dldnk" NO2 , (NOX),  
   ye,ckSlD; yhsfv%%dldnk  fyda  CFC, HCFC, HFC, PAN, PBN  

        
 ^´kEu ;=kla&  (03 × 3)
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  (vi) f.da,Sh WKqiqïlrKh

   • jr®Id rgdjkaf.a fjkia ùu 

   • uqyq≥ uÜgu by< hEu ^O%%ejhkays we;s whsia ;Ügq$ .a,eishr® †h ùu& 

   • wêl ysu m;kh 

   • ks;r we;sjk iq,s l=Kdgq 

   • ldka;dr.; ùu ^M,odhS bvï ldka;dr njg m;aùu& 

   • †.=l,a mj;sk ksh`. 

   • ks;r we;sjk WIaK m%%jdy  

   • ñ˙†h c,dY is£u  

   • i;aj úfYaI j| ùu  

   • jix.; frda.  

   • f.da,Sh WIaK;ajh by< hdu 

   ´fidaka ia:rh CIh ùu 

   • pr®u ms,sld

   • wefia iqo we;s ùu  

   • Yajik frda. 

   • Heat Stroke - tu.ska urK we;s ùu

   m%%ldY ridhksl ¥ñld 

   • Yajik frda. 

   • weiaj, leiSu we;sùu   

   • fmkSug ndOd we;s ùu      
          ^´kEu .egÆ follska fol ne.ska&  (03 × 2) + (03 × 2)
 

    
 9(b) ,l=Kq 75

  
 9 i|yd uqΩ ,l=Kq 150

  
 
9 jk m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

kj jk m%Yakh f;dardf.k we;s ms˙i 81%ls' Bg 
ysñ ,l=Kq m%udKh 150ls' B yd C fldgiaj,ska 
ridhk úoHdj m%Yak yfhka jeä u ms˙ila 
f;arE m%Yakh fuh fõ'

bka 00 - 37  m%dka;rfha    26%la o
 38 - 75  m%dka;rfha    47%la o 
 76 - 113  m%dka;rfha   24%la o
 114 - 150  m%dka;rfha   3%la o
,l=Kq ,ndf.k we;'

fuu m%Yakhg ,l=Kq 114 fyda Bg jvd ,nd.;a 
ms˙i 3%la jk w;r" wh≥ïlrejkaf.ka 
26%la u ,ndf.k we;af;a ,l=Kq 37 fyda Bg jvd 
wvqfjks'

m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

-19-

00 - 37 
26% 

38 - 75 
47% 

76 - 113 
24% 

114 - 150 
3% 
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10 m%%Yakh
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10. (a) (i) I. ClO-(aq) + 2H+ + Cl-(aq)     Cl2
 +  H2O  ^° we;&

      Cl2 + 2I-(aq)     I2
 +  2Cl-    (02)

    fyda

    ClO- + 2H+ + 2I-     I2 + Cl- +  H2O  (06)

   úl,am ms<s;=r 

    ClO-(aq) + 2H+ + 2e     Cl- +  H2O    (02)
      2I-     I2

 +  2e    (02)
    fyda

    ClO- + 2H+ + 2I-     I2 + Cl- +  H2O  (06)
      I2 + 2S2 O3

2-     S4 O6
2- +  2I-   (02)

   II. S2 O3
2- ujq, .Kk = 0.3

1000 × 19.0 (02)

    I2 ujq, .Kk = 1
2 × 0.3

1000 × 19.0 (02)

    ClO- ujq, .Kk = 1
2 × 0.3

1000 × 19.0 (02)

      = 2.85 × 10-3 (02)

    250.0 cm3 l wvx.= ClO- ujq, .Kk = 2.85 × 10-3 × 10 (02)
      = 2.85 × 10-2 (02)

    tneúka" Ndú;h i|yd we;s Cl2 ujq, .Kk = 2.85 × 10-2 (02)

    250.0 cm3 l wvx.= Cl2 ialkaOh = 2.85 × 10-2 × 71 g (02)

    Ndú;h i|yd ,nd.; yels Cl2%
 

             =   
250.0 cm3 ys wvx.= Ndú;h i|yd ,nd.; yels Cl2 ialkaOh × 100

úrxcl ødjKfha ialkaOh
 (03)

    úrxcl ødjKfha ialkaOh = 25.0 × 1.2 (02)
      = 30 g (01)

    Ndú;h i|yd ,nd.; yels Cl2 = 2.85 × 10-2 × 71
30  × 100% (01)

      = 6.8% (04)
   igyk ( 6.7 - 6.8% w;r ms<s;=re ms<s.; yel'

  (ii) I. 1s 2 2s 2 2p 6 3s 2 3p 6 3d 6 4s 2   fyda  1s 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 6 (05)
   

   II. (+)2, (+)3   fyda   (+)II, (+)III    (05 + 05)
   

   III. K4[Fe(CN)6]   fyda   [Fe(CN)6]
4-4K+    (05)

   

   IV. potassium hexacyanoferrate (II)   fyda  potassium hexacyanidoferrate (II)  (05)
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   V. K2[Fe(CN)5(NO)]   fyda   K2[Fe(NO)(CN)5] 
    fyda

    [Fe(CN)5(NO)]2- 2K+   fyda   [Fe(NO)(CN)5]
2- 2K+ (05)

   

   IV. entering group NO+      (05)
    leaving group CN-      (05)
 

    
 10(a) ,l=Kq 75

 (b) (i) wmc,h 1.0 dm3 ys we;s D m%%udKh = 0.001 mol dm-3 × 1.0 dm3 (04 + 01)
     = 0.001 mol (04 + 01)

   by; D m%%udKh TlaislrKh ùfï ° ksoyia jk bf,lafg%%dak m%%udKh

     = 0.001 mol × 2 
     = 0.002 mol (04 + 01)

   wjYH jk wdfrdamK m%%udKh = 96500 C mol-1 × 0.002 mol (04 + 01)

   wmc,h 1.0 dm3 ys we;s D, iïmQQr®Kfhka TlaislrKh ls¯u i|yd .;jk ld,h
 

     = 96500 C mol-1 × 0.002 mol
100 × 10-3 C s-1   (04 + 01)

     = 1.93 × 103 s  fyda  32.16 min  fyda  0.536 h
       (04 + 01)

  (ii) 25 ºC ys °
   úoHq;a - ridhksl l%%shdj,sfha ° OH- ksmofõ'

    [OH-] = 0.001 mol dm-3 × 2 (04 + 01)
     p OH = -log (0.002) (04 + 01)  

  = 2.698
     pH = 14.0 - 2.698 (04 + 01)

   ^idkaøK Ndú; lr we;akï ,l=Kq m%%odkh lrkak'&

    pH = 11.3 (04 + 01)

  (iii) wmc,h fkdlvjd ksoyia jk úg fldaIhg fkdlvjd Odrdj iemhsh hq;=h' (05)
   iemhsh hq;= Odrdj = 0.001 mol dm-3 × 2 × 96500 C mol-1 × 10.0 dm3 s-1 (04 + 01) × 3  

 = 1930 C s-1  fyda  1930 A (04 + 01)
 

       
 10(b) ,l=Kq 75

 

 
 10 i|yd uqΩ ,l=Kq 150

   


