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I  - 02

5 50
01 50

II  - 03 10 
A, B  C

A 

1 
2 
3 
4 

100 400

B 
5 
6 
7 

150 300

C
8 
9 
10 

150 300

II =  1000

I = 50
     II = 1000 ÷ 20 = 50 
     = 100
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I

R = 8.314 J K 1 mol 1

NA = 6.022  1023 mol 1 

h = 6.626  10 34 J s
c = 3  108 m s 1

1.   
(1) Mg (2) Ne (3) N (4) P (5) Cl

2.   
(1) H2SO4 (2) H2SO3 (3) HNO3 (4) H3PO4 (5) HClO4

3.    [Al(OH)4]
(1) sp2

(2) 8
(3) d 
(4) 4
(5) 28 

4.   
OH

O

CH3  O  C  CH  C  CH  CH3

CH2CH3

 IUPAC 

(1) methyl-3-ethyl-4-hydroxypent-2-enoate (2) methyl  3-ethyl-4-hydroxypent-2-enoate
 (3) 3-ethyl-1-methoxy-1-oxopent-3-en-4-ol (4) 3-ethyl-5-methoxy-5-oxopent-3-en-2-ol
 (5) methyl  3-ethyl-2-hydroxypent-3-enoate

5.   

(1) (2) (3)
(4) (5)

6.   

(1)
H

CH3  C  C  O
OH

CH3

(2)
H

CH3  C  C  O
CH3

CH3

(3)
H

CH3  C  O

(4)  CHO (5)
H

H  C  O

7.   
CO2(g) + 2NH3(g)  CO(NH2)2(s) + H2O(l  = 134 kJ mol 1

(1)  S
(2)  H
(3)
(4)
(5)  G
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8.   A   B C
(t=0) 

(1) k(P P (2) k(P P (3) k(2P P (4) k(P P (5) 2k(P P

9.   BaCl2  Ba(OH)2 2

(1) MgCl2(aq) (2) AgNO3 (aq) (3) (NH4)2SO4(aq) (4) Na2Cr2O7(aq) (5) Na2CO3(aq)

10.   NH4NO3 CaCO3 NH4NO3
5
6

CaCO3 N = 14, H = 1, O = 16, Ca = 40, C = 12
(1) (2) (3) (4)  (5)

11.   
(1) NO3 PO4

3

(2)
(3)
(4) NO3

(5)

12.   NaOH 
(1)

 (2) NaOH Cl2 
 (3)   OH  
 (4)  NaOH H2  
 (5)   NaOH 

13.   C2H5NH2
(1)
(2) NaNO2 HCl N2
(3)
(4)
(5)

14.  

     
 25 C PCl3(g) Cl2(g)

PCl5(g) 

A -  
B -  
C -  Ar

 
(1) A B A B 

A C B C 

15.   FeI2 25.00 cm3 

K2Cr2O7
(1) (2) (3) (4)  (5)
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16.   X A B
A X X 

B X n Xn X  X
KC B X 

A X C1 B X C2 B 

Xn C3 X KD n
KD

 KC

(1)
C1

  C3
n (2)

C3
  C1
n (3)

C1

C2
(4)

C3

C2
n (5)

C1

C3
n

17.   25 C
kJ mol 1

A - A 150
B - B 250
A - B 200

A2(g) + 3B2(g)  2AB3(g)   (kJ mol 1) 
(1) 300  500 500 1200

18.   50 C 1.0 dm3

2SO2(g) + O2(g)  2SO3(g)
50 C SO2(g) a O2(g) b 

SO3(g) x  
KC 

(1) (a 2x)2(b x)
x 2

x 2
(a x)2(b x)

x 2
(a x)2(b 0.5x)

 (a x)2(b 0.5x)
x 2

x 2
(a 2x)2(b x)

19.  
(1) 3,3-dibromo-1-butene     (2)  2-bromo-1-butene    

 (3) 1- bromo-2-methylpropene     (4)  1-bromo-2-butene 
 (5)  1,1-dibromo-1-butene

20.   K Na 42.5 g 25 C 1.0 dm3

0.5 g pH (Na = 23, K = 39, H = 1, O = 16)
(1) 0.3 (2) 1.7 (3) 13.0 (4) 13.7    (5) 14.0

21. 25 C 1.00 mol dm 3

25 C

(1) 
(2) 
(3) 
(4) 
(5) 
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22.   25 C 2.20 mol dm 3 CH3COOH 250.00 cm3 2.00 mol dm 3 NaOH 250.00 cm3  
pH 

25 C CH3COOH Ka = 1.0  10 5 mol dm 3 

(1) 4 (2) 5 (3) 6 (4) 7    (5) 8

23.   

(1) H  C  C   CH  CH3

Br
 (2)  

CH2CH3

Br

CH2  CH

   (3)    
CH2  Br

CH3

OH

 (4)  
O

CH3  C  CH2CH2CH2Cl  (5)  
NH2

CH3  CH  C  C  CH2CH2  Br

24.   M X I A
10 XCl2  F)

X 

(1) 3600  10  I  M
F  3600  10  I  M

2F    10  60  I  M
F

  10  60  I  M
2F

10  I  M
2F

25.   

COOH

P Q R 

CH2  NH  

Br

 P, Q  R 

(1)

COCl COCl

Br

O

C  NH 

Br
          (2) 

CH2OH CH2  Br CH2  Br

Br
 

 

 (3)

COCl

O

C  NH 

O

C  NH 

Br
(4)

COOH

Br

COCl

Br

O

C  NH 

Br

 (5) 

CH2OH

O

C  NH 

O

C  NH 

Br
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26.  
CHO

COOH

CH2CH2CH2CH  CH2

A

     A LiAlH4
 

    

(1) 
CH2OH

COOH

CH2CH2CH2CH  CH2

 
CHO

CH2OH

CH2CH2CH2CH  CH2

CH2OH
CH2OH

CH2CH2CH2CH  CH2

CHO
COOH

CH2CH2CH2CH2CH3

CH2OH
CH2OH

CH2CH2CH2CH2CH3

27.   C5H10O A, B, C 

A - Br2

B -

 C -
A, B, C 

(1)
CH3

CH3CH  C  CH2OH ,    

CH3

CH3CH2  CH  CHO     CH3CH2CH2CH2CHO

(2)

CH3

CH2  C  CH2CH2OH, 

OH

   CH2  CH  CH  CH2CH3     
CH3O

H  C  CH2CH CH3

(3)

CH2OH

CH3CH2  C  CH2 ,    

CH3

CH3CH2  CH  CHO     
O

CH3 CH2  C  CH2CH3

(4) CH3CH  CHCH2CH2OH ,    

CH3

CH2  CH  CH  CH2OH      

CH3

CH3  C  CHO

CH3

(5) CH3CH2CH  CHCH2OH,    

OH

CH2  CH  CH  CH2CH3     

CH2OH

CH3  CH  CH  CH2

28.   1 2 nm 1 < 2

h = , c = 

(1) hc ( 1
1

 1
2

)  109 J (2) hc ( 1
2

 1
1

)  109 J (3) hc ( 2 1

1 2
)  10 19 J

(4) hc ( 1 2

1 2
)  10 19 J (5) hc ( 1

1

 1
2

)  10 19 J
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29.   P T 
H2(g) V cm3

PH   2O
 H2(g) H2O(g) H2(g) H2O(g) 

(1) 
P PH   2O

PH   2O

 3  
P PH   2O

PH   2O

 1
3  

PH   2O

P  3

P
PH   2O

 3 
P

PH   2O
 1

3

30.   

Br2 / FeBr3  

Br

(1) Br2 + FeBr3  Br  Br  FeBr2 + Br+ 

   Br Br FeBr3    
Br

+  FeBr4

   Br Br FeBr3    
Br

+ +  FeBr2 +  Br2

   Br Br FeBr3    
H
Br

+ +  FeBr4

H
Br

+
FeBr3   

Br
+  HFeBr3 

    31 40 (a), (b), (c) (d)

(a) (b) (1)
(b) (c) (2)
(c) (d) (3)
(d) (a) (4)

(5)

(a) (b) (b) (c) (c) (d) (d) (a)

31.   

(a) (b) (c) (d)   
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29.   P T 
H2(g) V cm3

PH   2O
 H2(g) H2O(g) H2(g) H2O(g) 

(1) 
P PH   2O

PH   2O

 3  
P PH   2O

PH   2O

 1
3  

PH   2O

P  3

P
PH   2O

 3 
P

PH   2O
 1

3

30.   

Br2 / FeBr3  

Br

(1) Br2 + FeBr3  Br  Br  FeBr2 + Br+ 

   Br Br FeBr3    
Br

+  FeBr4

   Br Br FeBr3    
Br

+ +  FeBr2 +  Br2

   Br Br FeBr3    
H
Br

+ +  FeBr4

H
Br

+
FeBr3   

Br
+  HFeBr3 

    31 40 (a), (b), (c) (d)

(a) (b) (1)
(b) (c) (2)
(c) (d) (3)
(d) (a) (4)

(5)

(a) (b) (b) (c) (c) (d) (d) (a)

31.   

(a) (b) (c) (d)   
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32.   O3  O2
(a) O3 O2
(b)
(c) O3 O2
(d) O2 O3

33.   dissolution
25 C

22 C 
 cm 3

 g 1 K 1

(a) 
b  
c  
d  

34.   
(a) 
b  
c  
d  

 
35.   

H2N  (CH2)6  NH2

A

O
Cl  C  (CH2)4  C  Cl

B

O
CH3  CH   CH2

C

O
H2N  C  (CH2)4  C  Cl

D

O
OH  (CH2)6  OH

E

(a) A B
 (b) A B
 (c) C
 (d) D

36. HI(g) 1.0 H2(g) 0.20 I2(g) 0.50 1.0 dm3 
750 K 

   ; KC = 2.5  10 2, QC 

 
(a) QC > KC ; HI(g)
b  QC > KC ; I2(g) H2(g)
c  QC > KC ; I2(g) H2(g)
d  QC < KC ; I2(g) H2(g)
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37. OH

A

   

CH3CH2OH

B

(a) A B 
 (b) A B 

 (c)  A  C  O B C  O 

 (d)  A  B 

38. 

   [

 
(a) KC b  QC KC 
c  d  KC 

39.   298 K

(a) A2(g)
b  
c  

d  A2(g)

40.   KMnO4(s)
(a)
(b)
(c) K2MnO4 MnO2

(d)
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•     41 50 
(1), (2), (3), (4) (5) 

(1)
(2)
(3)
(4)
(5)

41. AgNO3 H2S  
Ag+, Ag2S 

42. 1300 C

43.

44.

45.

46.

47.

48.

49.

50. CH4(g)
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II

NO NO2 N 

NO NO2 

NO NO2 IUPAC 
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K2CO3, MgCO3, CaCO3, BaCO3 
<  <  <  

H2CO, CO, CO2, COCl2 
<  <  <  

NO2 , NO3 , NO , NOF N  O 
<  <  <  

M(g) + e M (g) M C, F, Mg, Cl 
<  <  <  

C3H7OH, CH3CH2COOH, C2H5CHO, C2H5OCH3  
<  <  <  
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2  (a)  Al  yd Mg  f,dayj,ska muKla iukaú; 3.0  g  n/;s ñY%% f,day lene,a,la" 0.10  mol  dm 3,  c,Sh NaOH   
ødjKhla iu. m%%;sl%%shd lrjk ,°' túg msgjk jdhqj i'W'mS' ° 1680  cm3  

  (Al  =  27,  Mg  =  24  yd i'W'ms' ° jdhq ujq, 1la  22400  cm3                
   (i)  
          ......................................................................................................................................................
          ......................................................................................................................................................
            

   (ii)   ñY%% f,day lene,af,a Al  j, ialkaO m%%;sY;h .Kkh lrkak'

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

   (iii)   by; ñY%% f,dayfha fjk;a 3.0  g  lene,a,la ;kql HCl  ødjKhla iu. iïmQQr®Kfhkau 

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

   (iv)   by; (iii)  
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
          ......................................................................................................................................................
     
   (v)   by; (i)  yd (iii)  ys msgjk jdhqj,$jdhqfõ ldr®ñl m%%fhdack folla i|yka lrkak' 

          ......................................................................................................................................................
         (,l=Kq 50)

   (b)    TiFeO3  hkq ia:dhS ixfhda.hls' fuys f,day whk foflys TlaislrK wjia:d wiudk hehs ° 
  we;akï"              
   (i)    tAjdfhys TlaislrK wxl i|yka lrkak' 

          ......................................................................................................................................................
     
   (ii)   f,day whkj, bf,lafg%%dak úkHdi ,shkak' 

          ...................................................................................................................................................... 
          ......................................................................................................................................................
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A B C D E 

A

B +

C +

D +

E +

A B C D E 
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3  (a)    I (aq)  whk NdIañl udOHfha ° yhsfmdlaf,darhsÜ  (ClO (aq))  whk iu. m%%;sl%%shd l< úg my; 
lO (aq)& njg TlaislrKh fõ'

 

   I (aq)  +  ClO (aq)  
OH (aq)

    IO (aq)  +  Cl (aq)

      25  °C   l iS>%%;d l%%uh Ndú; lrk ,°' 
fuys° okakd IO (aq)  idkaøK fjkila" [IO (aq)]  we;s ùug .;jQQ ld,h uek we;s w;r th 
my; j.=fõ olajd we;'    

  

  [I (aq)] /
mol dm 3  

  [ClO (aq)] /
mol dm 3 

[IO (aq)] /    
mol dm 3 

ld,h $ 
(s)

 /
mol dm 3 s 1

1 0.010 0.020 0.015 100 ...........................

2 0.030 0.020 0.090 200 ...........................

3 0.010 0.080 0.180 300 ...........................

   (i)  

   (ii)   a  iy b ms<sfj<ska I (aq)  yd OCl (aq) k, 25  °C  ° 
m%%;sl%%shdfjys iS>%%;d ksh;h f,i f.k a,  b yd k ys w.hhka .Kkh lrkak'  

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

   (iii)   m%%;sl%%shdfõ fõ. kshuh ,shd olajkak'  

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

   (iv)   [I (aq)]  idkaøK ksh;j ;nd [ClO (aq)] idkaøK fjkia lrñka m%%;sl%%shdfjys 
 

[ClO (aq)] idkaøKh wkqj m%%;sl%%shdfõ fõ.h fjkia jk wdldr m%%ia;drhla u.ska iiokak' 
         (,l=Kq 60)
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A B C D A
B D A

D B

A B C D

A B

C D
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B C

X Y

B        X  :

    C        Y  :

AE SE SN
AN, E

X Y

CH3 CH2  C  Br

CH2 CH3

CH2 CH3

KOH

OH
CH2  C  CH3

H

H2SO4

CH3  C  CH2  C  O  CH3

O O (i)  
Mg Br

(ii)  H2O
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B C

X Y

B        X  :

    C        Y  :

AE SE SN
AN, E

X Y

CH3 CH2  C  Br

CH2 CH3

CH2 CH3

KOH

OH
CH2  C  CH3

H

H2SO4

CH3  C  CH2  C  O  CH3

O O (i)  
Mg Br

(ii)  H2O
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CH3CH2  C  C  H
HgSO4/ H2SO4

60 C

CH3  C  C  H
(i)  NaNH2

(ii)  CH3CH2Br

A

C7H9N C7H7N2Cl

CuCN/KCN(A) (B)

NaNO2/ HCl
0 C

Cl2

C8H7NC8H8O2

C8H5Cl3O2

H3O+

H+/ KMnO4

(C)

(E)

(D)

 COOH

COOH

A B

C D

E
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A CH3  C  CH3

O

B NaOH 0 - 5 C
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B  fldgi - rpkd

5    (a)  600  K  WIaK;ajfha °  5.00  dm3  oDV ixjD; Ndckhla ;=< N2(g)" 56  g  la iy O2(g),  64  g  la wvx.= 
fõ' fuu wjia:dfõ ° RT  =  5.0 103  J  mol 1 fõ'  (N  =  14,  O  =  16)               

   (i)        
   (ii)   by; jdhq ñY%%Kfhys WIaK;ajh 300  K  g wvq lrk ,°' fuu kj ;;a;ajh hgf;a ° N2(g)  

yd  O2(g)   300  K  °  RT  =  2.5 103  J  mol 1  fõ'      
   (iii)   fjk;a m¯CIKhl ° 600  K  ° NO2(g)  ujq, 0.16  la 5.00  dm3  oDV ixjD; Ndckhla ;=<g we;=,a 

2.0 105  Pa úh' 
           2NO2(g)  2NO(g)  +  O2(g)
      600  K  ° by; iu;=,s;;dj i|yd  KP  yd  KC  .Kkh lrkak'        
   (iv)   600  K   1.00  dm3  jk oDV ixjD; Ndckhla ;=<g NO2(g) ujq, 0.20  la" NO(g) ujq,     

0.10  la yd O2(g)  ujq,  0.05   (iii)  ys fldgfiys 
KC   NO2(g),  NO(g)  yd  O2(g)  ys iu;=,s; 
idkaøK tAjdfha uq,a idkaøK iu. ikaikaokh ^jeä fyda wvq fõ ±Zhs& lrkak'                        

   (v)   fjk;a m¯CIKhl ° NO(g) ujq, 0.20   5.00  dm3  jk 600  K  we;s ixjD; 
oDV Ndckhla ;=<g O2(g)  ujq, 0.20  la tl;= lrk ,°' tl;= lrk ,o O2(g)  Ndckfha we;s 
NO(g)  iu. m%%;sl%%shd lrhs'   

      I.  
      II.     
         (,l=Kq 75)
   (b)    øj fymafÜka (heptane) C7H16  
  H°C    =  iïu; oyk tka;e,amsh  
      C7H16(l)  +  11O2(g)  7CO2(g)  +  8H2O(l)      H°C    =   4850  kJ  mol

1    

   (i)   my; ° we;s o;a; Ndú;fhka C7H16(l)  ys iïu; W;amdok tka;e,amsh" H°f  (kJ  mol
1)  .Kkh 

lrkak' 
                                     H°f  /  kJ  mol

1        
           CO2(g)      393.5  
           H2O(l)      285.8                     
   (ii)   tla;rd m%%dfhda.sl m¯CIKhl ° HCl(aq)   +  NaOH(aq)  NaCl(aq)   +  H2O(l)  m%%;sl%%shdfjys 

H°neu  (kJ  mol
1)  ksr®Kh lrk f,i Wmfoia fok ,°' fuys°

  1.00  mol   dm 3   HCl   ødjKhla" 1.00  mol   dm 3   NaOH   ødjKhla" ñkqï ird" fmd,siaghs¯ka 
Ndckhla yd WIaK;ajudKhla o imhk ,°'  

      I.   by; m¯CIKh Tn f.dvk.k wdldrh yd tys° Ndú; lrk Wml,amk úia;r lrkak'  
      II.   q .Kkh ls¯u i|yd ,nd.; hq;= ñkqï 

  
      III.   tla;rd m¯CIKhl ° 25   C  we;s  1.00  mol  dm 3  HCl  ødjK 200.00  cm3  la yd 1.00  mol  dm 3

         NaOH  ødjK 200.00  cm3  la fmd,siaghs¯ka Ndckhla ;=< ñY%% l< úg ødjKh ñY%%Kfhys 
31.5   C  nj fidhd.kakd ,°' m%%;sl%%shdfõ H°neu   (kJ  mol

1)  .Kkh 
lrkak' ^c,fhys >k;ajh 1.00  g  cm 3   4.2  J  g 1  K 1   nj ° we;'&   

IV.   by; III  ys m¯CIKh 2.00  mol  dm 3  HCl  yd 2.00  mol  dm 3  NaOH  

                      (A)   q  
olajkak'          

         (B)   H°neu  
 olajkak'  

      V.      Hneu  ys w.h flfrys 
        

         (,l=Kq 75)
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 (c)     my; ° we;s E,  F,  G  yd H ixfhda. i,lkak' 

       E   CH3  C  NH2

O

     F   CH3  C  Cl
O

  

   G   CH3CH2Cl     H   CH3CH2NH2

   (i)   CH3  C  NH  CH2CH3 

O
 idod .ekSu i|yd Ndú; l< yels m%%;sl%%shl hq.,h jkqfha E  yd  G  o 

ke;fyd;a  F  iy  H  o hkak i|yka lrkak'
   (ii)   Tn f;dard.;a m%%;sl%%shl hq.,h f;a¯ug fya;= iy wfkla m%%;sl%%shl hq.,h f;dard              

fkd.ekSug fya;= i|yka lrkak'       
 (iii)   by; G  yd  H w;r m%%;sl%%shdfjka ,efnk M,j, jHQQy w¢kak'
         (,l=Kq 40)

 (d)     (i)   CH2  CH2  iy Br2/CCl4 w;r m%%;sl%%shdfõ ° iEfok w;rue† Ok whkfha jHQQyh w¢kak' 
  (ii)   Br  CH2  CH2  OH iEfoa' 

H2O wKqjg kshqla,sfhdaµhs,hla f,i l%%shdl< yels nj i<lñka fï i|yd hdka;%%Khla 
fhdackd lrkak'

         (,l=Kq 30)

9  (a)    A  hkq jr®Kj;a >khls' thg ;kql H2SO4  wï,h tl;= l< úg B  kï wjr®K jdhqj yd C  
ødjKh idohs' C  ødjKhg ;kql NH3  tl;= l< úg" m<uqj D wjlafIamh idohs' jeämqr c,Sh 
NH3 tl;= l< úg" tu wjlafIamh †h ù ;o ks,a mdg ødjKhla jk E  idohs' C  ødjKhg 
;' HCl  tl;= lr H2S  jdhqj hejQQ úg wjlafIamhla fkdiEfoa' B  jdhqj wdï,sl K2Cr2O7  iu. 
wdú,;djlska hq;a fld< mdg ødjKhla ,ndfoa'    

   (i)   A, B, C, D yd E ys ridhksl iQQ;%% ,shkak'
   (ii)   A + H2SO4 hk m%%;sl%%shdj i|yd ;=,s; ridhksl iólrKh ,shkak'
 (iii)   B + K2Cr2O7 

,shkak'
         (,l=Kq 30)

   (b)  R hkq c,fha fyd¢ka †hjk by< ;dmdxlhla (1304 °C) yd by< øjdxlhla (661 °C) 
meye;s iaMálrEmS ixfhda.hls' R
my; j.=fõ ±lafõ' 

   

  

m¯CIKh ks¯CIKh

1. wdï,sl KIO3  ødjKhla tl;= ls¯u  

2. c,Sh Cu(NO3)2  ødjKhla tl;= ls¯u  
S f,i 

kï lr we;'

3. S ødjKhg Na2S2O3  ødjKhla tl;= ls¯u 

4. R ±,af,a ly jr®Kh 

   (i)   R

 (ii)   by; 1, 2, 3 
   (iii)   >k R i|yd by< ;dmdxl yd øjdxl mej;Sug fya;= fláfhka olajkak'
         (,l=Kq 30)
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Fe, Cr Ni 10.0 g HNO3 
Fe3+, Cr3+ Ni2+

250.00 cm3 
25.00 cm3 NaOH H2O2 
P Q  H2SO4
1.0 mol dm 3 Fe3+ 

30.00 cm3

Q 
Q 

Fe2+

P H2SO4 KI
I2 0.20 mol dm 3 Na2S2O3 

20.00 cm3
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