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CHEMISTRY - Marking Scheme Revision 2021 

 

 

 

 

 

A - fldgi - jHQy.; rpkd  

01'(a) (i) Li (04) 

 (ii) N (04) 

 (iii) Al (04) 

 (iv) S yd F (03 x 2) 

 (v) Li yd Mg (03 x 2) 

 (vi) Mg yd O (03 x 2) 

^a fldgig ,l=Kq 30& 

 (b) (i) X -  S / i,a*¾ 

   Y - O / Tlaiscka 

   Z - N / khsg%cka (02 x 3 = 06) 

  (ii)   

 

       (08) 

 

  (iii)  

 

 

 

 

 

   

 

 

  (iv) 

 

       (08) 

 

  (v)  

 X Z 

VSEPR hq.,a 4 3 

b'hq' cHdñ;sh p;=Ia;,Sh ;,Sh ;%sfldaKdldr 

yevh ;%swdk;s msróv fldaKsl 

uqyqïlrKh sp
3 

sp
2 

     (01 x 8 = 08) 

^b fldgig ,l=Kq 40& 

 (c) (i) N2 < N3
− < N2H2 < N2H4 

  (ii) HCOH < HCOOH < HCN < CO2 

  (iii) NO < Cl2O7 < P2O5 < SiO2 

  (iv) PH3 < PF3 < NF3 < NH3 

  (v) Cu < Ag < I < Pb  (06 x 5 = 30) 

^c fldgig ,l=Kq 30& 

 

02'(a) (i) Mg (04) 

  (ii) B - H2  C -   Mg(OH)2 

   D - MgO  E -   Mg3N2 

   F - NH3   

      (04 x 5 = 20) 

  (iii)  

  7Mg +16HNO3 
              
      7Mg(NO)2 + N2H4 + 6H2O (10) 

  (iv) ñY% f,day iE§u" .sks fl<s iE§u fyda  

   fjk;a(02) 

  (v) NaH - NdIañl MgH2 -   NdIañl 

   AlH3 - WNh.=Ks SiH4 -   wdï,sl 

   PH3 - wdï,sl H2S -   wdï,sl 

   HCl - wdï,sl 

       (02 x 7 = 14) 

^a fldgig ,l=Kq 50& 

 (b) (i) A - LiNO3 

   B - NH4Cl 

   C - (NH4)2Cr2O7 

   D - NaNO3 

   E - NH4NO3  (04 x 5 = 20) 

  (ii) 4LiNO3 
                     
        2Li2O + 4NO2 + O2 

   NH4Cl 
                     
        NH3 + HCl 

   (NH4)2Cr2O7 
                     
        N2 + Cr2O3 + 4H2O 

   2NaNO3 
                     
        2NaNO2 + O2 

   NH4NO3 
                     
        N2O + 2H2O 

       (04 x 5 = 20) 

  (iii)  

(NH4)2Cr2O7 + 4NaOH
                     
       2Na2CrO4+2NH3+3H2O (10) 

^b fldgig ,l=Kq 50& 

 

03'(a) (i) H2(g)  +  I2(g)   2HI(g) (07) 

  (ii) R = 𝐾2 𝐻2(𝑔)  𝐼(𝑔) 
2
 (07) 

  (iii) R = 𝐾2 𝐻2(𝑔)  𝐼(𝑔) 
2
 (03) 

   𝐾𝐶 =
 𝐼(𝑔) 

2

 𝐼2(𝑔) 
 (03) 

    𝐼(𝑔) 
2

= 𝐾𝐶 𝐼2(𝑔)  

   ∴ 𝑅 = 𝐾𝐶𝐾2 𝐻2(𝑔)  𝐼2(𝑔)  (03) 

   𝑅 = 𝐾 𝐻2(𝑔)  𝐼2(𝑔)  (03) 

   ∴ 𝐾𝐶 =
𝐾

𝐾2
 (03) 

  (iv) ;%s wKql m%;sl%shdjls' (05) 

 

mQ¾j mqyqKq mÍCIKh - Pre Training Test (PTT - 64) 

wOHhk fmdÿ iy;sl m;% ^Wiia fm<& úNd.h - 2021 wf.daia;= 

Marking Scheme 

H — S — N  =  O 

O 

A 

H — S = N  =  O 

O 

fyda 

+ 

H — S = N  —  O 

O 

+ 

B 

H — S  =  N  —  O 

O 

2+ 

(05 x 2 = 10) 

 

H 

S 

N 

O 
≏117 

O ≏107 
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  (v) 

 

 

 

 

 

 

 

 

  (vi) 

 

 

 

 

^a fldgig ,l=Kq 60& 

 (b) (i) 𝑅𝑓 = 𝐾𝑓  𝑋2(𝑔)  𝑌2(𝑔)  (03) 

   𝑅𝑟 = 𝐾𝑟  𝑋𝑌(𝑔) 
2
 (03) 

   𝑅𝑓 = 𝑅𝑟  (02) 

   𝐾𝑓  𝑋2(𝑔)  𝑌2(𝑔) = 𝐾𝑟  𝑋𝑌(𝑔) 
2
 (02) 

   
𝐾𝑓

𝐾𝑟
=

 𝑋𝑌(𝑔) 
2

 𝑋2(𝑔)  𝑌2(𝑔) 
= 𝐾𝐶   (02) 

   𝐾𝐶 =
1.7×10−19𝑚𝑜𝑙 −1𝑑𝑚 −3𝑠−1

2.4×10−21𝑚𝑜𝑙 −1𝑑𝑚 −3𝑠−1 (02) 

   𝐾𝐶 = 70.8 (02) 

  (ii)I.      X2(g)   +        Y2(g)  2XY(g)    

wdrïNl 

mol 

0 0 0.5  (03) 

iu;=,s; 

mol 

𝑥 𝑥 =0.05 0.5−2𝑥 (03) 

iu;=,s; 

idkaøKh 

𝑥

𝑣
 

𝑥

𝑣
 (0.5−2𝑥) (03) 

   uq¿ mßudj V kï 

    𝐾𝐶 =
 𝑋𝑌(𝑔) 

2

 𝑋2(𝑔)  𝑌2(𝑔) 
 (03)  

    =
 0.5−2×0.05 2

 0.05 2  (02) 

    𝐾𝐶 =
0.4

0.05
= 8 

   ∴ 𝐾𝐶 = 64 (02) 

 

  II. WIaK;ajh jeä jk úg 𝐾𝐶 wvq ù we;' (02) 

   [XY] g idfmaCIj [X2][Y2] jeä ù we;' (02) 

  miq m%;sl%shdj Èßu;a ù we;' $ ;dm wjfYdaIlh (02) 

  ∴ bÈß m%;sl%shdj ;dmodhlh' (02) 

^b fldgig ,l=Kq 40& 

 

04'(a) (i) 

 

 

 

 

 

 

 

 

 

 

  (ii) 

 

 

 

 

 

 

 

 

 

 

  (iii) 

 

 

 

 

 

 

 

 

 
 

  (iv) 

 

 

 

 

 

   

  (v) ia:dk iudjhúl;dj (03) 

   (J yd K ksjerÈ kï muKla ,l=Kq ,efí) 

 

 

A 

C  =  C 

H 

H3C 

H 

CH2NH2 

B 

C  =  C 

H 

H 

H 

CH−CH3 

NH2 

C 

C  =  C 

H 

H 

H 

CH2CH2NH2 (03 x 3 = 09) 

D 

C  =  C 

H 

H3C 

H 

CH2OH 

E 

C  =  C 

H 

H 

H 

CH−CH3 

OH 

F 

C  =  C 

H 

H 

H 

CH2CH2OH (03 x 3 = 09) 

 

G 

C  =  C 

H 

H3C 

H 

CHO 

H 

C  =  C 

H 

H 

H 

C−CH3 

O 

I 

C  =  C 

H 

H 

H 

CH2CHO (03 x 3 = 09) 

 

J 

CH3CH2CH2CH2OH 

K 

CH3 − CH2 − C − CH3 

OH 

H 

(03 x 2 = 06) 

𝐸𝑎2  

TS2 

𝐸𝑎𝑓  
𝐸𝑎𝑟  

TS1 

H2(g)+I2(g) 

HI(g) 

I 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

(02) 

m%;sl%shd LKAvdxlh 

Yla;sh 

KJ 

(02) 

(02) 

H H 

I I 

lefvk nkaOk 

iEfok nkaOk 

(02) 

(02) 

(01) (01) 
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  (vi) (H ksjerÈ kï muKla ,l=Kq ysñfõ) 

 

 

 

 

 

 

 

 

 

^a fldgig ,l=Kq 42& 

 (b) (i) 

 

 

 

       (05) 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (ii) I. m%;sl%shdj II (05) 

   II. m%;sl%shdj III fyda IV (05) 

  (iii) 

 

 

 

 

 

 

 

 

 

 

 

 

^b fldgig ,l=Kq 58& 

 

05'(a) (i) 𝑃𝑁𝐻3
+ 𝑃𝐻2𝑆 =  3 × 105 − 1 × 105 𝑃𝑎 

    = 2 × 105𝑃𝑎  (04) 

   𝑃𝑁𝐻3
= 𝑃𝐻2𝑆 = 1 × 105𝑃𝑎  (04) 

   𝐾𝑃 = 𝑃𝑁𝐻3(𝑔)
+ 𝑃𝐻2𝑆(𝑔)

 (03) 

    =  1 × 105 × 1 × 105 𝑃𝑎2 (04) 

    = 1 × 1010𝑃𝑎2 (05) 

 

  (ii)I.600K § 

   
𝑃1

𝑇1
=

𝑃2

𝑇2
 𝑃2 =

1×105×600

300
 (04) 

     = 2 × 105𝑃𝑎 (04) 

   𝑁𝐻4𝐻𝑆(𝑠)   𝑁𝐻3(𝑔)      + 𝐻2𝑆(𝑔) 

      2 × 105 + 𝑥     2 × 105 + 𝑥 

     −0.133 × 105 

   4𝑁𝐻3(𝑔) + 3𝑂2 2𝑁2(𝑔)  +  6𝐻2𝑂(𝑔) 

2 × 105 + 𝑥 − 0.133 × 105           2 ×
0.2×105

6
    0.2 × 105 

            2 × 105 − 0.1 × 105  

 

 𝑃𝐻2𝑂 = 0.2 × 105𝑃𝑎 (05) 

 𝑃𝑁2
=

0.2×105𝑃𝑎×2

6
= 0.067 × 105𝑃𝑎 (04) 

 𝑃𝑂2
=

0.2×105𝑃𝑎×3

6
= 0.1 × 105𝑃𝑎 (04) 

  = 2 × 105 − 0.1 × 105 = 1.9 × 105𝑃𝑎 (04) 

 𝑃𝑁𝐻3
=

0.2×105𝑃𝑎×4

6
= 0.133 × 105𝑃𝑎  

  = 2 × 105 + 𝑥 − 0.133 × 105𝑃𝑎  

 

P 

C = C − C = N − C2H5 

(03 x 2 = 06) 

H 

CH3 

H 

H 

Q 

C = C − C − C2H5 

OH 

CH3 

H 

H 

H 

T 

CH4 

S 

H − C − CH3 

OH 

CH3 

(05 x 2 = 10) 

+ 
C2H5OH 

U 

H − C − OMgBr 

CH3 

 

CH3 

+ 

C2H5OMgBr 

^S ys tla M,hla i`oyd jqjo uq¿ ,l=Kq ysñfõ& 

^S g wkqrEmj tla M,hl jqjo uq¿ ,l=Kq ysñfõ& 

M 

uOHidÍh KOH 

N 
Br2 / CCl4 

fyda 

Br2(l) 

V 

COOH 

NO2 W 

C − Cl 

NO2 

O 

X 

NO2 

C 

O 

(05 x 5 = 25) 

CH3 − C = C − CH3 

H H 

Br 

𝛿+
 

Br 

𝛿−
 (01) 

(01) 

(01) 

H − C − C − CH3 

CH3 H 

+  Br−
 

(01) 
Br 

(02) 

+ 

CH3 − C − C − CH3 

H H 

+  Br−
 

(01) Br 

(01) 

+ 

H3C − C − C − CH3 

H H 

Br Br 



 

4 
 

CHEMISTRY - Marking Scheme Revision 2021 

= 2 × 105 + 𝑥 − 0.133 × 105 + 1.9 × 105 + 0.067 × 105  

+ 0.2 × 105 × 2 × 105 + 𝑥 = 7 × 105  (05) 

 2𝑥 + 6.034 × 105 = 7 × 105 

 2𝑥 = 0.966 × 105 

 𝑥 = 0.483 × 105  (04) 

 𝑃𝑁𝐻3
= 2 × 105 + 0.483 × 105 − 0.133 × 105 

   = 2.35 × 105𝑃𝑎 (04) 

 𝑃𝐻2𝑆  = 1.483 × 105𝑃𝑎 (04) 

 𝐾𝑃 = 𝑃𝑁𝐻3(𝑔)
× 𝑃𝐻2𝑆(𝑔)

 (04) 

   = 2.35 × 105𝑃𝑎 × 1.483 × 105𝑃𝑎 (04) 

   = 3.485 × 1010𝑃𝑎2  (05) 

 II. m<uq m%;sl%shdj" ;dm wjfYdaIl fõ' 

WIaK;ajh 300K isg 600K olajd jeä ùfï§ KP w.h 

by< f.dia we;' tkï m%;sM, m%udKh jeäfõ' 

f,apeÜ,sh¾ uQ,O¾uhg wkqj WIaK;ajh jeäl< úg 

M, jeä jkqfha m%;sl%shdj ;dm wjfYdaIl neúks' (05) 

 III. 𝐾𝑃 =
𝑃𝑁2(𝑔)

2 .𝑃𝐻2𝑂(𝑔)
6

𝑃𝑁𝐻 3(𝑔)
4 .𝑃𝑂2(𝑔)

3  (04) 

   =
 0.067×105 

2
. 0.2×105 

6
.𝑃𝑎8

 2.35×105 4 . 1.9×105 3 .𝑃𝑎7  (04) 

   =
4.489×10−3×1010 6.4×10−5×1030

30.49×1020 ×6.86×1015  

   = 1.373 × 10−4𝑃𝑎 (02) 

^a fldgig ,l=Kq 90& 

 (b) (i) CHCl3 ia:rh ;=< nHCl =
0.01

1000
× 20 

      = 2 × 10−4𝑚𝑜𝑙 (03) 

   𝐻𝐶𝑙(𝑎𝑞 ) + 𝑁𝐻3(𝑎𝑞 )

                        
        𝑁𝐻4𝐶𝑙(𝑎𝑞 ) 

    𝑛𝐻𝐶𝑙     :   𝑛𝑁𝐻3
    =  1:1 = 2 × 10−4𝑚𝑜𝑙 (03) 

    𝑁𝐻3 𝐶𝐻𝐶𝑙3  =
2×10−4×103

10
 

     = 2 × 10−4𝑚𝑜𝑙𝑑𝑚−3 (04) 

  (ii) 𝐾𝐷 =
 𝑁𝐻3(𝑎𝑞 ) 

 𝑁𝐻3 𝐶𝐻𝐶𝑙 3  
 (04) 

   20 =
 𝑁𝐻3(𝑎𝑞 ) 

0.02
 (04) 

   ∴  𝑁𝐻3(𝑎𝑞 ) = 2 × 10−1𝑚𝑜𝑙𝑑𝑚−3 (04) 

  (iii) 𝑁𝐻3 + 𝐻𝐶𝑙
                        
        𝑁𝐻4𝐶𝑙 

    𝑁𝐻4
+ =

1×10−2×103

200
 

    = 0.05𝑚𝑜𝑙𝑑𝑚−3 (03) 

  𝑝𝑂𝐻 = 6 

   𝑂𝐻− = 𝑎𝑛𝑡𝑖𝑙𝑜𝑔6 

  = 10−6𝑚𝑜𝑙𝑑𝑚−3  (03) 

   𝑁𝐻3(𝑎𝑞 ) + 𝐻2𝑂(𝑙) 𝑁𝐻4
+ + 𝑂𝐻(𝑎𝑞 )

−  (04) 

   𝐾𝑏 =
 𝑁𝐻4

+  𝑂𝐻(𝑎𝑞 )
−  

 𝑁𝐻3(𝑎𝑞 ) 
 (04) 

    =
5×10−2×10−6𝑚𝑜𝑙 2𝑑𝑚 −6

4×10−1𝑚𝑜𝑙𝑑𝑚 −3  (04) 

    = 1.25 × 10−7𝑚𝑜𝑙𝑑𝑚−3 (04) 

  (iv)  

   wdrïNl  𝑁𝐻3  

   = 𝑛𝑁𝐻3 𝐶𝐻𝐶𝑙 3 
+ 𝑛𝑁𝐻3(𝑎𝑞 )

+ 𝑛𝑁𝐻3
 (04+04) 

   =
 

2×10−2

1000
×100+

4×10−1

1000
×200+

0.1

1000
×100 

100
× 103 (04) 

   =
2×10−2+8×10−2+1×10−2

100
× 103   

   = 0.92𝑚𝑜𝑙𝑑𝑚−3 (04) 

^b fldgig ,l=Kq 60& 

 

06'(a) (i) 2𝑌(𝑎𝑞 )
+ + 𝑋(𝑎𝑞 )

4+
                 
      2𝑌(𝑎𝑞 )

2+ + 𝑋(𝑎𝑞 )
2+  (05) 

  (ii) 

𝑃𝑡(𝑠) 𝑌(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)
+ , 𝑌(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)

2+  𝑋(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)
4+ 𝑋(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)

2+  𝑃𝑡     (02) 

 

  (iii) 𝐸𝑐𝑒𝑙𝑙
∅ = 𝐸𝑐𝑎𝑡 𝑕𝑜𝑑𝑒

∅ − 𝐸𝑎𝑛𝑜𝑑𝑒
∅  

    = 0.6𝑉 − 0.13𝑉 

    = 0.47𝑉(02) 

  (iv) I. 𝑋(𝑠) + 2𝑌(𝑎𝑞 )
+

                 
      𝑋(𝑎𝑞 )

2+ + 2𝑌(𝑠) (05) 

   II. 𝑋(𝑔)  𝑋(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)
2+   𝑌(𝑎𝑞 ,1𝑚𝑜𝑙𝑑𝑚 −3)

+  𝑌(𝑠)(02) 

   III. 𝐸𝑐𝑒𝑙𝑙
∅ = 𝐸𝑐𝑎𝑡 𝑕𝑜𝑑𝑒

∅ − 𝐸𝑎𝑛𝑜𝑑𝑒
∅  

    = 1.2𝑉 − (−1.00𝑉) 

    = 2.2𝑉 (02) 

  (ii) (A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pt l+r 

 1𝑚𝑜𝑙𝑑𝑚−3  

𝐶𝑙(𝑎𝑞 )
−  yd 𝑂𝐶𝑙(𝑎𝑞 )

−  (01) 

(01) 

lef;davh 

(+) 

^,jK fia;=j& wekdhk 
(01) 

(01) 
legdhk 

(01) 

𝐶𝑟(𝑎𝑞 )
3+   1𝑚𝑜𝑙𝑑𝑚−3  

(01) 

Pt l+r 

(01) 

wefkdavh 

(−) 

(01) 

(01) 

(01) 

V 
𝑒− (01) ^ndysr iïnkaO;dj i`oyd& 

(01) 

(01) 

(01) 

(01) 

MCQ PTT - 64 

(1)   4 (11) 4 (21) 2 (31) 1 (41) 2 

(2) 2 (12) 5 (22) 2 (32) 2 (42) 2 

(3) 2 (13) 3 (23) 5 (33) 5 (43) 1 

(4) 2/5 (14) 2 (24) 3 (34) 4 (44) 3 

(5) 4 (15) 3 (25) 2 (35) 3 (45) 4 

(6) All (16) 4 (26) 5 (36) 1 (46) 1 

(7) 3 (17) 2 (27) 3 (37) 4 (47) 4 

(8) 3 (18) 1 (28) 4 (38) 5 (48) 4 

(9) 4 (19) 4 (29) 5 (39) 4 (49) 4 

(10) 2 (20) 4 (30) 3 (40) 2 (50) 3 
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   (B) 

 

 

 

 

 

 

 

 

 

^a fldgig ,l=Kq 50& 

 

 (b) (i) 𝐻2𝑆(𝑎𝑞 )  𝐻(𝑎𝑞 )
+ + 𝐻𝑆(𝑎𝑞 )

−  

   𝐾𝑎1
=

 𝐻(𝑎𝑞 )
+   𝐻𝑆(𝑎𝑞 )

−  

 𝐻2𝑆(𝑎𝑞 ) 
 — (1) (02) 

   𝐻𝑆(𝑎𝑞 )
−   𝐻(𝑎𝑞 )

+ + 𝑆(𝑎𝑞 )
2−  

   𝐾𝑎2
=

 𝐻(𝑎𝑞 )
+   𝑆(𝑎𝑞 )

2−  

 𝐻𝑆(𝑎𝑞 )
−  

 — (2) (02) 

   (1) x (2) 𝐾𝑎1
× 𝐾𝑎2

=
 𝐻(𝑎𝑞 )

+  
2
 𝑆(𝑎𝑞 )

2−  

 𝐻2𝑆(𝑎𝑞 ) 
 (02) 

 1 × 10−7𝑚𝑜𝑙𝑑𝑚−3 × 1 × 10−14𝑚𝑜𝑙𝑑𝑚−3 

  =
 0.02𝑚𝑜𝑙𝑑𝑚 −3 

2
 𝑆(𝑎𝑞 )

2−  

0.01𝑚𝑜𝑙𝑑𝑚 −3  

  =  𝑆(𝑎𝑞 )
2−  =

1×10−23

4×10−4 = 0.25 × 10−19 

 

 𝐶𝑢𝑆 i`oyd" 

   𝐶𝑢𝑆(𝑠)   𝐶𝑢(𝑎𝑞 )
2+ + 𝑆(𝑎𝑞 )

2−  

   𝐾𝑆𝑃 =  𝐶𝑢(𝑎𝑞 )
2+   𝑆(𝑎𝑞 )

2−   (02) 

   𝐶𝑢𝑆 ys whksl .=Ks;h" 

   = 1 × 10−2𝑚𝑜𝑙𝑑𝑚−3 × 0.25 × 10−19𝑚𝑜𝑙𝑑𝑚−3 

   = 2.5 × 10−22𝑚𝑜𝑙2𝑑𝑚−6 (02) 

   ∴ 𝐾𝑆𝑃 < whksl .=Ks;h (02) 

   (𝐶𝑢𝑆)  (𝐶𝑢𝑆)  

   ∴  𝐶𝑢𝑆 wjlafIam fõ' (02) 

 

 𝑀𝑛𝑆 i`oyd" 

   𝑀𝑛𝑆(𝑠)  𝑀𝑛(𝑎𝑞 )
2+ + 𝑆(𝑎𝑞 )

2−  

   𝐾𝑆𝑃 =  𝑀𝑛(𝑎𝑞 )
2+   𝑆(𝑎𝑞 )

2−   (02) 

   𝑀𝑛𝑆 ys whksl .=Ks;h" 

   = 2 × 10−3𝑚𝑜𝑙𝑑𝑚−3 × 0.25 × 10−19𝑚𝑜𝑙𝑑𝑚−3 

   = 0.5 × 10−22𝑚𝑜𝑙2𝑑𝑚−6 (02) 

   𝐾𝑆𝑃 > whksl .=Ks;h (02) 

   (𝑀𝑛𝑆) (𝑀𝑛𝑆)  

   ∴  𝑀𝑛𝑆 wjlafIam fkdfõ' (02) 

  (ii) 𝑀𝑛𝑆 wjlafIam ùu i`oyd ;sìh hq;=  𝑆 
2−  fiùu 

   𝐾𝑆𝑃 =  𝑀𝑛(𝑎𝑞 )
2+   𝑆(𝑎𝑞 )

2−    

    𝑆(𝑎𝑞 )
2−  =

5×10−11𝑚𝑜𝑙 2𝑑𝑚 −6

2×10−3𝑚𝑜𝑙 𝑑𝑚 −3  

    = 2.5 × 10−8𝑚𝑜𝑙𝑑𝑚−3 (02) 

   tu  𝑆(𝑎𝑞 )
2−   ,ndfok  𝐻(𝑎𝑞 )

+   

   𝐾1 . 𝐾2 =
 𝐻(𝑎𝑞 )

+  
2
 𝑆(𝑎𝑞 )

2−  

 𝐻2𝑆(𝑎𝑞 ) 
 (02) 

    𝐻(𝑎𝑞 )
+  

2
=

1×10−21𝑚𝑜𝑙𝑑𝑚 −3×0.01𝑚𝑜𝑙𝑑𝑚 −3

2.5×10−8  (02) 

   ∴  𝐻(𝑎𝑞 )
+  = 2 × 10−8𝑚𝑜𝑙𝑑𝑚−3 (02) 

^b fldgig ,l=Kq 30& 

 (c) (i) HA(aq) + NaOH 
                 
       NaA(aq) + H2O(l) 

m%ia;drhg wkqj iul;d ,CIHfha pH w.h 

NdIañl w.hl mj;S' wkqudmkh i`oyd Ndú; 

l< NIauh ÿn, NIauhla neúka m%N, wï,hla 

Ndú; lf<a kï iul;d ,CIHfha pH w.h 7 

úh hq;=h' tu ksid fuys§ Ndú; l< wï,h ÿn, 

wï,hla úh hq;=h' (05) 

  (ii) NaOH ujq, m%udKh = 0.1 × 0.03𝑚𝑜𝑙 (04) 

   nNaOH     = nHA 

   ∴HA ujq, m%udKh = 3 × 10−3 

   [HA(aq)]  =
3×10−3

20
× 103   (03) 

      = 0.15𝑚𝑜𝑙𝑑𝑚−3 (05) 

  (iii) NaA(aq) idkaøKh =
3×10−3

50
× 103     

      = 0.06𝑚𝑜𝑙𝑑𝑚−3 (03) 

   𝐴(𝑎𝑞 )
− + 𝐻2𝑂(𝑙)  𝐻𝐴(𝑎𝑞 ) + 𝑂𝐻(𝑎𝑞 )

−  (03) 

  (0.06 − 𝑥)     𝑥     𝑥 

   𝐾𝑏 =
 𝐻𝐴  𝑂𝐻− 

 𝐴− 
 (02) 

   iul;d ,CIHfha pH w.h = 8.22 

   𝑝𝐻 + 𝑝𝑂𝐻 = 14   

   𝑝𝑂𝐻 = 14 − 8.22 = 5.78 (03) 

   𝑝𝑂𝐻 = −𝑙𝑔 𝑂𝐻(𝑎𝑞 )
−   

   ∴  𝑂𝐻(𝑎𝑞) = 1.66 × 10−6𝑚𝑜𝑙𝑑𝑚−3 (03) 

   iul;d ,CIHfha  𝐴(𝑎𝑞 )
−  =

3×10−3

50
× 103     

      = 0.06𝑚𝑜𝑙𝑑𝑚−3 (02) 

   𝐾𝑏 =
𝑥2

0.06−𝑥
=

 𝑂𝐻− 2

0.06
 0.06 − 𝑥 ≏ 0.06  

   𝐾𝑏 =
 1.66×10−6 

2

0.06
= 4.59 × 10−11 (03) 

   𝐾𝑎 × 𝐾𝑏 = 𝐾𝑤  

   𝐾𝑎 =
1×10−14

4.59×10−11 

    = 2.18 × 10−14  (03) 

Pt l+r 

 1𝑚𝑜𝑙𝑑𝑚−3  

𝐵𝑟2(𝑎𝑞 )
  yd 𝐵𝑟(𝑎𝑞 )

−  
(01) 

(01) 

lef;davh 

(+) 

wekdhk 
(01) 

(01) 
legdhk 

(01) 

𝐻(𝑎𝑞 )
+   1𝑚𝑜𝑙𝑑𝑚−3  

(01) 

Pt l+r 

(01) 

wefkdavh 

(−) 

(01) 

(01) 

(01) 

V 
𝑒− (01) 

H2 

(atm) 
(01) 

(01) 

(01) 

(01) 
(01) 
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  (iv) 𝑝𝐻 = 𝑝𝐾𝑎 + 𝑙𝑔
 𝐴− 

 𝐻𝐴 
 

   kuq;a  𝐴− = [𝐻𝐴] jk neúka (05) 

   𝑝𝐻 = −𝑙𝑔𝐾𝑎  

    −𝑙𝑔 2.18 × 10−4 = 3.96 (06) 

  (v) 𝑝𝐻 w.h fjkia fkdfõ' (05) 

   iajdrCIl ødjKhla neúka (05) 

  (vi) 𝑝𝐻 = −𝑙𝑔 2.18 × 10−14 + 𝑙𝑔
2×10−3

1×10−3 (05) 

    = 3.96 (05) 

^c fldgig ,l=Kq 70& 

 

07'(a) (i) ∆𝐻 
∅

m%;sM,  = ∆𝐻∅
M, −∆𝐻∅

m%;sl%shd (03) 

   =  −1.7 +  −167  − (−359)𝑘𝐽𝑚𝑜𝑙−1 (03) 

   = −168.7 + 359 

   = 190.3𝑘𝐽𝑚𝑜𝑙−1 (02) 

 

   ∆𝑆 
∅
m%;sl%shl  = ∆𝑆∅

m%;sl%shd −∆𝑆∅
m%;sM, (03) 

   =   10.5 + 57 − 136 𝐽𝑚𝑜𝑙−1𝐾−1 (03) 

   = −68.5𝐽𝐾−1𝑚𝑜𝑙−1 (02) 

 

   ∆𝐺 
∅ = ∆𝐻 

∅ − 𝑇∆𝑆 
∅ (03) 

= 190.3 × 103𝐽𝑚𝑜𝑙−1 -[298𝐾 × (−68.5)]𝐽𝐾−1𝑚𝑜𝑙−1(03) 

   = 210.7𝑘𝐽𝑚𝑜𝑙−1 (02) 

∆𝐺 w.h + w.hla neúka m%;sl%shdj iajhxisoaOj 

isÿ fkdfõ' (03) 

  (ii) T
0
C § ∆𝐺 

∅ = 0 fõ' (04) 

   ∆𝐻 
∅ = 𝑇∆𝑆 

∅ (04) 

  190.3 × 103𝐽𝑚𝑜𝑙−1 = 𝑇 ×  −68.5 𝐽𝐾−1𝑚𝑜𝑙−1(02) 

   𝑇 = −2778.1𝐾 

  (iii) WIaK;ajh iu`. ∆𝑆 
∅ yd ∆𝐻 w.hka fjkia 

fkdjQ nj (03) 

^a fldgig ,l=Kq 40& 

 

 (b) (i) uq¿ mSvkh 𝑃 = 𝑃𝐴
0𝑋𝐴 + 𝑃𝐵

0𝑋𝐵 (04) 

    𝑃𝐴 = 𝑃𝑌𝐴  (04) 

    𝑃𝐴 = 𝑃𝐴
0𝑋𝐴  (04) 

    𝑃𝐵 = 𝑃𝐵
0𝑋𝐵 

   𝑃𝐴
0𝑋𝐴 =  𝑃𝐴

0𝑋𝐴 + 𝑃𝐵
0𝑋𝐵 𝑌𝐴  (04) 

   𝑌 =
𝑃𝐴

0𝑋𝐴

𝑃𝐴
0𝑋𝐴 +𝑃𝐵

0𝑋𝐵
 (03) 

 

  (ii)I. YfnkaiSka =
5×104𝑃𝑎×

2

5

 5×104×
2

5
 + 2×104×

3

5
 
 (04) 

     =
10

16
=

5

8
 (04) 

   Yfgd¨ùka = 1 −
5

8
   

     =
3

8
 (04) 

   II. uq¿ mSvkh  

=  5 × 104 ×
2

5
 +  2 × 104 ×

3

5
  (02) 

= 2 × 104 +
6×104

5
  

= 3.2 × 104𝑃𝑎 (03) 

 

   III. 

 

 

 

 

 

 

 

 

 

^b fldgig ,l=Kq 50& 

 

 (c) (i) Zn
3+

 (03) 

   Cu
2+

 (03) 

   Fe
3+ 

(03) 

   Co
2+

 (03) 

  (ii) P1- CO(OH)2, Fe(OH)2, Cu(OH)2  

      (03 x 3 = 09) 

   P2 - Zn(OH)2 (03) 

   P3 - Fe(OH)3 (03) 

   P4 - CuS (03) 

  (iii) Fe(SCN)3 (07) 

  (iv) S1 - [Cu(NH3)6]
2+

 (04) 

    hexaamminecopper(II) ion (04) 

   S2 -  CoCl4 2− (04) 

    tetrachloridocobaltate(II) ion (04) 

  (v)  

 

 

 

 

 

        (07) 

 
 

^c fldgig ,l=Kq 60& 

 

CO 

O O 

C 

O 

O 

O 

O 

O C C 
O O 2+ 

5 × 104  

3.2 × 104  

jdIam mSvkh /Pa (02) 

2 × 104  

fnkaiSka 

fgd¨ùka 

1 

0 

0.4 

0.6 

(02) 

ixhq;sh 

(02) 

(02) 

(02) 

0 

1 
(02) 

(02) 
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08'(a) A - 

 

 

  B - 

 

 

  C - 

   

  D - 

 

  E - CH3CH(CH3)COOH 

 

  F - CH3CH(CH3)C − NH2 

  G - CH3CH(CH3)CH2NH2 (03) 

     (06 x 6 = 36) 

  S1  - NaOH(aq) 

  S2  - H2SO4 

  S3 - PCl5 

  S4 - H
+
 / KMnO4 

  S5 - NH3 

  S6 - LiAlH4 / úh<s B;¾ 

     (06 x 6 = 36)  

^a fldgig ,l=Kq 75& 

 (b) (i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^b fldgig ,l=Kq 30& 

 

 (c) (i) Cl2 / FeCl3 (08) 

  (ii) Cl2 + FeCl3 
                  
       Cl − Cl FeCl3 

 

 

 

 

 

 

 

 

 

 

^c fldgig ,l=Kq 30& 

 (d) jvd NdIañl jkafka → t;s,a weók (CH3CH2NH2) 

tl;uhsâ (CH3CONH2) ys N u; we;s tlir 

bf,lafg%dak hq., ldfndkhs,a ldKavh iu`. 

úia:dk.; fõ' 

 

 

 

∴ t;s,a weók j, N u; we;s tlir bf,lafg%dak 

hq., ;rï fm%dafgdakhla (H
+
) .%yKh lsÍu myiq 

fkdfõ'  

^d fldgig ,l=Kq 15& 

O 

C − O−Na+ 

O 

CH3 − C − CH2OH 

H 

CH3 

COOH 

COCl 

CH3 − CH − OH CH3 − C − CH2 − C − COOH 

OH 

CH3 

OH 

CH3 

H
+
 / H2O 

CH3 

(03) PCC 

fyda 

H
+
 / KMnO4 

(03) 

CH3 − C − CH3 

O 

;' NaOH 

(03) 

CH3 − C − CH2 − C − CH3 

OH 

CH3 

O 

CH3 − C − CH2 − C − CN 

OH 

CH3 

OH 

CH3 

NaCN /  

KCN (01) 

NH2 

C 

O 

CH3 

NaNO2 

;'HCl 
(03) 

C − Cl 

O 

ks¾' AlCl3 

N2
+Cl− 

H3PO2 

H2O 
(03) 

CH3 

CH3Cl 

ks¾'AlCl3 

m%;sldrl j,g = 03 x 8  = 24 

M, j,g  = 01 x 6  = 06 

   = 30 

+ − 

CH3 − C − NH2 

O 

R − C = NH2 

O 

+ 

H3C 
Cl — Cl FeCl3 

+ − 

H3C 

H 

Cl 

+ 

+ FeCl4 

H3C 

H 

Cl 

+ 

+ FeCl4 

Cl 

CH3 

+ FeCl3 + HCl 

(02) (02) 

(02) 
(02) 

(02) 

(02) 

(02) 

(02) 
(02) (02) 

(02) (02) 
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09'(a) (i) 

5Cu2S+8MnO4
−+44H

+
→10Cu

2+
+5SO2+8Mn

2+
+22H2O(04) 

−𝑥mol    
8𝑥

5
   2𝑥 

5FeS+7MnO4
−+36H

+
→5Fe

3+
+5CO2+7Mn

2+
+18H2O (04) 

𝑦mol    
7

5
   𝑦 

2Cu
2+

  +  4I−  
                     
        2CuI  +  I2 (04) 

   2𝑥             𝑥 

2Fe
3+

  +  2I−  
                     
        2Fe

2+
  +  I2 (04) 

   𝑦                       
𝑦

2
 

I2    +  2S2O3
2−

 

                     
         2I−  +  S4𝑂6

2−
 (04) 

 

   𝑛𝑀𝑛𝑂4
− = 1 × 44 × 10−3𝑚𝑜𝑙 (04) 

    = 0.044𝑚𝑜𝑙 

   
8𝑥

4
+

7𝑦

5
= 0.044𝑚𝑜𝑙  (04) 

   8𝑥 + 7𝑦 = 0.22 —— (2) 

   𝑛𝑆2O3
2− = 1 × 40 × 10−3𝑚𝑜𝑙 (04) 

    = 0.04𝑚𝑜𝑙 

   𝑛𝐼2
=

0.04𝑚𝑜𝑙

2
(04) = 0.02𝑚𝑜𝑙 

   𝑥 +
𝑦

2
= 0.02 (04) 

   2𝑥 + 𝑦 = 0.04 —— (1) 

   (1) - (2) x4 

   𝑥 = 0.01𝑚𝑜𝑙 

   𝑦 = 0.02𝑚𝑜𝑙  

   𝑛𝐶𝑢2𝑆 = 0.01𝑚𝑜𝑙 (04) 

   𝑛𝐶𝑢2𝑆 = 0.01 × 160 (04) 

    = 1.6𝑔 

   𝐶𝑢2𝑆% =
1.6

4
× 100 (04) 

    = 40% (04) 

𝑛𝐹𝑒𝑆 = 0.02𝑚𝑜𝑙 (04) 

   𝑛𝐹𝑒𝑆 = 0.02 × 88 (04) 

    = 1.76𝑔 

   𝐹𝑒𝑆% =
1.76

4
× 100 (04) 

    = 44% (04) 

  (iii) KMnO4 (04)   msIaGh (04) 

^a fldgig ,l=Kq 80& 

 (b) (i) MnCl2 (10) 

  (ii) Mn
2+

 - 1s
2 
2s

2
 2p

6
 3s

2
 3p

6
 5s

2
 (06) 

  (iii) B - [Mn(H2O)6]Cl2 (06) 

   C - AgCl (06) 

   D - Mn(OH)2 (06) 

   E - MnS (06) 

  (iv) MnO2 (06) 

   w`ÿre ÿUqre (06) 

  (v) 2Mn(OH)2 + O2 
                 
       2MnO2 + 2H2O (06) 

  (vi) DO  (06) 

   úkal¾ l%uh (06) 

^b fldgig ,l=Kq 70& 

10'(a) (i) S1 - uqyqÿ c,h S2- kema;d 

   S3 - jd;h  S4- yqKq.,a(02 x 4 = 08) 

  (ii) A - îg¾ka ødjKh 

   B - n%hska ødjKh (03 x 2 = 06) 

  (iii) M1 - mg, fldaI l%uh 

   M2 - fyan¾ l%uh 

   M3 - fid,afõ l%uh 

   M4 - ú,Sk laf,darhsvh úµq;a úÉfþokh 

     (03 x 4 = 12) 

  (iv) G1 - Cl2  G2 - H2 

   G3 - N2  G4 - NH3 

   G5 - CO2  (03 x 5 = 15) 

  (v) P1 - NaOH(aq) P5 - Mg(OH)2 

   P2 - NaHCO3(s) P6 - MgCl2(aq) 

   P3 - Na2CO3(s) P7 - MgCl2(l) 

   P4 - CaO(s)  P8 - Mg(l) 

      (03 x 8 = 24) 

  (vi) 250 - 300 atm 

   450 - 500
0
C 

   Fe - W;afm%arl  

   K2O , Al2O3 (05) 

^a fldgig ,l=Kq 70& 

 (b) (i) ìhqfÜka 

   fm%dfmaka (05 x 2 = 10) 

  (ii) t;s,a u¾lemagka (Ethylmercapton) (10) 

  (iii)  m%ldY ridhksl OQñldj 

    f.da,Sh WKqiqu (05 x 2 = 10) 

  (iv)  O%ejdYs; whsia ;Ügq" .a,eishr Èhùu iy  
   by< hk WIaK;ajh ksid id.r c, 

m%idrKh ùu fya;=fjka fjr<dY%s; my;a ìï 
hgùu yd ta wdY%s; mdßißl yd iudÔh 
.eg¨  

   jix.; frda. nyq,ùu yd iS>%fhka me;sÍu' 

   jirla ;=< wêl WIaK;ajh iys; Èk 
.Kkby< hEu" YS; Èk .Kk wvq ùu yd 
m%n, ;dm ;rx. jeä jYfhka yd §¾>j 
we;sùu' 

   iq<s iq<x" fgdkdfvda jeks ;;a;aj ks;r 
ks;r we;sùu yd tajd b;d m%n,j we;sùu' 

   wdl%uKldÍ Ydl iy i;=ka fmr fkdisá 
m%foaY lrd ixl%uKh ùu' 

   f,dalfha iuyr m%foaY wêl f,i úh<S 
hEu' 

   È.=ld,Sk kshx ;;a;aj yd flá ld,hla ;=< 
wêl j¾Id we;sùfuka CIKsl .x j;=r 
ks;r we;sùu' 

  ^ñka ´kEu ms<s;=re folla& (05 x 2 = 10) 

^b fldgig ,l=Kq 40& 

 (c) (i) As, Cd, Pb, Hg  

   ^ñka ´kEu 3la&  (03 x 3 = 09) 

  (ii) ppm, ppb (03 x 2 = 06) 

  (iii) ke;' (05) 

ikakdhl;djfhka ueksh yelafla c,fha ødjH 
ixfhda. u`.ska ,efnk whk j, ixhq;shhs' ner 
f,day c,fha Èh fkdjk neúka 
ikakdhl;djfhka f,day ixhq;sh ueksh 

fkdyel' (05) 

  (iv) i,a*hsâ  𝑆2−  yd yhsfv%dlaihsâ  𝑂𝐻−  whk 
iu`. wødjH wjlafIam idok legdhk ksmojk 

f,day ner f,day fõ' (05) 

  (v)  uki fiñka jeãu'    fud<hg ydks ùu' 

    jl=.vq wdndO     ms<sld we;sùu 

    ^ñka ´kEu folla& (05 x 2 = 10) 

^c fldgig ,l=Kq 40& 


