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1. Under  certain conditions, 20 mL of N2 
and 80 mL of H2 were allowed to react 
completely   to  form  ammonia . The 
volume of unreacted gas at the reaction 
conditions   is : 

 a)  10mLof H2 b)  20mL  of  H2  
 c)  5 mL of  N2 d)  10mL  of N2 

 e)  unpredictable because  of  insufficient data. 
2. For a reaction 2A+3B → C +4D. The amount 

of C formed by starting the reaction with 5 
moles of A and 6 moles B is ( assume  that  the  
reaction goes to  completion)  

 a)  3 mol b)  2 mol  
 c) 1 mol d)  4 mol  
 e)  2.5 mol 
3. How many g atom of nitrogen is present in 14 

g of nitrogen? 
 a)  0.8 b) 0.2 
 c) 0.5 d) 0.6 
 e) 1 
4. An element X exists in nature with isotopic 

abundances as X40; 20%, X41: 5% and the  
remaining is X42. The average atomic mass of 
X is : 

 a)  41.55 u b) 42.02 u 
 c)  40.66u d) 41.25u 
 e) 41.33u 
5.  No. of g atoms present in 2.7 g aluminum is 
 a)  0.01 b)  0.02 
 c) 0.1 d)  0.04 
 e)  0.2 
6. Two one litreflaskes are separately filled with 

N2  and  N2O   , at  the same temperature and 
pressure . The ratio of the number of atoms in 
them is respectively 

 a)  2: 3 b) 1: 2  
 c)  1: 1 d)   3:2 
 e)  1: 3 

7. The mass of 0.5 gmol of CO2is : 
 a)  11 g  b) 2.2g 
 c) 1.1 g d)  22.g 
 e) 4.4g 
8. The volume occupied by 2 mol of He at STP is  
 a)  44.8L b) 22.4L 
 c)  11.2L d) 5.6 
 e) 2.6 L 
9.  The mass of Fe3O4 obtained by the action of  

36 g of steam on iron is (Fe = 56) 
 a)  64 g b)  58g 
 c) 184 g d) 116 g 
 e) 22g 
10. Molarity of KCl solution obtained by mixing 

150 mL 1M KCl, 200 mL 2 M KCl and 150 mL 
3 M KCl solution is : 

 a) 3M b) 6 M 
 c) 2 M d) 0.2M 
 e) 0.5 M 
11.  The maximum mass of H2SO4 that can be 

produced  from  0.2gm of sulphur is : 
 a)  0.612g b) 0.8246g 
 c) 0.6946 g d)  0.42446g 
 e) 0.7462g 
12. The number of atoms of gold present in  12 g 

of 20 ct gold in (Cu = 63.5, Au = 197) is 
 a)  6.02×1022 b) 3.05× 1020 
 c)  3.057×1022 d) 6.02×1021  

 e) 4 × 1022 

13. If the absolute temperature of a gas having 
volume V cm3 is doubled and the pressure is 
reduced to half, the final volume of the gas 
would be  

 a) 0.25V     b) 0.50  
 c) 2V2 d) 4V 
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14.  The vapour density of gas is 11.2. The volume 

occupied by 11.2 g of this gas at S.T.P. is  

 a)  1L     b) 11.2 L      

 c)  22.4 L      d) 20 L  

15.  8.2 L of an ideal gas weighs 9 g at 300 K and 1 

atm pressure. The molecular mass of gas is  

 a)  9              b) 27   

 c)  54              d) 81  

16. If 500 ml of a gas A at 1000 torr and 1000 ml of 

gas B at 800 torr are placed in a 2L container, 

the final pressure will be  

 a)  100 torr b) 650 torr 

 c)  1800 torr d) 2400 torr 

17. The approximate temperature at which 1 mol 

of a sample of pure ideal gas occupying 1L 

volume exhibits a pressure of 101.325 kPa is  

 a) 12.2 K  b) 122 K  

 c) 244 K d) 300 K  

18. Equal masses of SO2, CH4and O2 are mixed in 
empty container at 298 K, when total pressure 
is 2.1 atm. The partial pressure of CH4 in the 
mixture is  

 a)  0.5 atm b) 0.75 atm  
 c)  1.2atm d) 0.6 atm 
19. Two flasks A and B of 1 L capacity are  filled  

with SO2 and Br2 gases respectively 
maintained at 340 K and pressure of 1.5 
atmosphere. If number of Br2 molecule in 
flask B is N, the total number of atoms in flask 
A will be  

 a)  N   b) 3N  
     c)  N/2         d) 3/2 N  
20. 2.9 g of a gas at 950C occupied the same 

volume as 0.184g of dihydrogen at 170C at the 
same pressure. What is the molar mass of the 
gas ? 

 a)  40              b)  20   
 c)  10    d) 5  

21.  A 4 dm3 flask containing N2 at 4 bar was 
connected to a 6 dm3 flask containing helium 
at 6 bar .The gases were   then allowed to mix 
isothermally  .The total pressure of the 
resulting mixture will be  

 a) 10 bar b) 5.2 bar 
 c) 1.6 bar d) 5 bar  
22. Partial pressure of CO2 in a mixture of CO2 

and N2 is 1.25 atm while the total pressure of 
mixture is 5 atm. Mole fraction of carbon 
dioxide in the mixture is 

 a)  0.82         b) 0.25    
 c) 0.80         d)  0.65 
     e) 0.75 
23. Pressure of 1g of a gas (A) at 270C is 2 bar. 

When 2g of another gas B is introduced in the 
same flask at the same temperature, the 
pressure become 3 bar. The  molecular masses 
of   these  gases  are  related  as   

 a)  MB = 4 MA b) MB=  MA 
 c)  MB = 2 MA d) MB = 3 MA  
24.  An open vessel at 270C is heated unitl 3/5 part 

of air   in it has been expelled. Assume that 
the volume of the vessel remains constant, the 
temperature to which the gas has been heated 
is  

 a) 4870 C      b) 4470 C     
 c) 4570 C     d) 4770 C  
25. Two moles of an ideal gas expand 

spontaneously into vacuum.  The work done 
is 

 a) zero b) 2J 

 c) 4 J d) 8 J 

 e) 10J 

26. A gas is allowed to expand isothermally and 
reversibly from volume V to 2V at 300 K and  
the  work, w ,  obtained is 4.574 kJ. The 
number of moles of the gas involved is 

 a) 1 b) 2.75   

        c) 3.52 d) 3.2 

 e) 5.3 
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27. Internal energy change when a system goes 
from state A to state B is 40kJ/mol. If the 
system goes from A to B by reversible path 
and return to state A  by  irreversible path the   
net change in internal energy   would  be  

 a) 40kJ   b)  > 40 kJ   
 c) < 40 kJ d)zero 
 e) 80kJ 
28. If enthalpy of vaporization is of  water is 40 kJ 

mol−1 , the internal energy change (in kJ mol−1) 
for the process  

 H2O(l)→ H2O(g)  at 373 K  , is 
 a) –48.5 b) –43.1  
 c) 43.1     d) 36.9  
 e) 43.1 
29.  The maximum work done , W , when 10 L of 

an ideal gas containing 0.5 mole expands to a 
volume 100 L under isothermal reversible 
conditions , at 300K  ,   is  

 a) –3872 J b) –3546 J 
 c) -2872 J d) –3686 J 
 e) -6420 J 
30. The enthalpy change for the reaction 
 2NH3→N2(g) + 3H2(g) 

 is 92 kJ per mole of reaction. The enthalpy of 
formation of ammonia in kJ per mol is 

 a) –92 b) –46 
 c) 92    d) 46  
 e) 184 
31. The enthalpy change for the hydrogenation of 

ethane, if the bond energies of C-H, C-C C= C 
and H-H are respectively 410, 350, 600 and 
430 in kJ, is 

 a)  –140 b) –650  
 c) –900 d)  –430  
 e) -560 
32. The heat of combustion of methane at 

determined  using  a bomb calorimeter at 400 
K is – 980 kJ mol-1. The corresponding 
enthalpy change in kJ mol-1 is 

 a)  –760 b) –1860 
 c) -1070    d) –980  
 e) 0 

33. The enthalpy of neutralization of NaOH and 
HCl is –57.3 kJ/mol.  The enthalpy of 
ionization of water will be 

 a)  –57.3 kJ/mol b) –114.6 kJ/mol 
 c)  57.3 kJ/mol d) 114.6 kJ/mol  
 e)  –5.7 kJ/mol 
34. One mol of NaCl   melts   at 1089 K , and   

absorbs 30.5 kJ of heat .  The   entropy increase    
during the  process is   The melting point of 
NaCl is 

 a) 28 kJK-1 b) 0.28 kJK- 

 c) 28 JK-1 d) 280 kJK- 

 e) 0.028 JK- 
35. 2 mol of an ideal gas at 27°C expands 

reversibly from 2L to 20 L. The entropy 
change in cal mol-1 is  

 a) 4.6  b) 13.2 
 c) 20  d) 25 
 e) 9.2 
36. ∆H of a reaction is equal to its free energy 

change when 
 a)  T is 0 K b) 0S =∆  
 c) a or b d)  T is very high 
37. The contribution of a corner atom to a cubic 

unit cell is  

 

 a) 
4
1  b)  

8
1

 

 c) 
12
1  d) 

2
1

 

 e)  
3
1  

38.  An element crystallizes in a face centred cubic 
lattice. The edge of the unit cell is 1414 pm. 
The atomic radius is (in pm) 

 a)  200    b) 400   
    c) 500    d)  540   
  e) 1000 
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39. An element of (atomic mass 60) belonging to 
fcc, has a density of 6.23gcm-3. The edge of the 
unit cell (in pm) 

 a)  400    b) 500  
     c) 600    d)  800  
  e) 700 
40.  A solid XY has rock salt structure. The radius 

X+  is 100 pm. The radius of the anion will be  
 a)  120 pm   b)  300 pm   
 c) 260 pm  d) 320  pm 
 e) 220 pm 
41.  Niobium crystallises in bcc. If the density of 

the metal is 8.55 cm-3, the radius of niobium 
atom is (atomic mass = 93u)  

 a) 142.9 pm b) 185.4 pm  
 c) 227.02 pm d) 112.20 pm 
 e) 202.82 pm  
42. Mole fraction of benzene in a 30 % (w/w) 

solution in carbon tetrachloride is 
 a) 0.38 b) 0.46 
 c) 0.23 d) 0.33 
 e) 0.42 
43.  A solution was obtained by mixing 200 g of a 

20% (w/w) solution and 300 g of a 30% (w/w) 
solution. The mass percentage of solute in the 
resulting solution is 

 a) 20 % b) 32 % 
 c) 26 % d) 23 % 
 e) 29 % 
44. The Partial pressure of ethane over a 

saturated solution containing 5.2 × 10-2 g of 
ethane is 1 bar. If the solution contains 6.5 × 
10-3 g of ethane, the partial pressure of the gas 
would be 

 a) 0.125 bar b) 0.250 bar 
 c) 0.875 bar d) 0.750 bar  
 e) 0.500 bar 
45. 18 g of glucose is  dissolved in 1 kg of water. 

Kb= 0.52 K kg mol-1 for water. The  
temperature at which the solution boils at 
1.01325 bar is  

 a) 373.20 K b) 373.05 K 
 c) 373 .25 K d) 737. 10 K 
 e) 373.15 K 

46.  The boiling point of benzene is 353K. ( Kb for 
benzene is 2.53 K kg mol-1). When 1.80 g of a 
non-volatile solute is dissolved in 90 g of 
benzene, the boiling point is raised to 353.87 
K. Molar mass of the solute is  

 a) 56 g mol-1  b) 60 g mol-1 
 c) 62 g mol-1  d) 58 g mol-1  
 e) 64 g mol-1 
47. 31 g of ethylene glycol (C2H6O2) is mixed 

with 400 g of water. Kf of water is 1.86 K kg 
mol-1 . The solution freezes at 

 a) 275.47 K b) 270.83 K  
 c) 270.68 K d) 271.83 K 
 e) 272.83 K 
48. An aqueous solution of a nonvolatile solute 

boils at 373.052 K. (Kb = 0.52 and Kf = 1.86 K 
kg mol-1) The solution freezes at 

 a) 273. 218 K b) 273.186 K 
 c) 272.814 K d) 272.628 K 
 e) 273.366 K 
49. A 5% solution of glucose is isotonic with a 

2.5% of a solution of a substance X at 298 K. 
Molar mass of X is  

 a) 45 g mol-1 b) 90 g mol-1 
 c) 135 g mol-1 d) 180 g mol-1 

 e) 270 g mol-1 
50. H2S is a toxic gas, which smells like rotten 

eggs and is used in qualitative analysis. If  the 

solubility of H2S in water at STP is 0.195 m, 

the Henry’s law constant is  

 a) 285 bar  b) 280 bar 

 c) 270 bar d) 290 bar 

 e) 275 bar 

51.  A 0.66 M aqueous solution of  glucose has 

density 1.10 g mL-1. The solution has a molal 

concentration equal to 

 a) 0.70 m b) 0.64 m 

 c) 0.62 m c) 0.68 m 

 e) 0.66 m 
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52.  Phenol dimerises in benzene and has a van’t 
Hoff factor of 0.54. The degree of association 
of phenol in benzene is   

 a) 0.52 b) 0.62 
 c) 0.72 d) 0.82 
 e) 0.92 
53.  A 0.004 M solution of  Na2SO4is isotonic with 

0.01 M glucose solution. Degree of 
dissociation of Na2SO4 is  

 a) 55 % b) 65 %  
 c) 75 % d) 85 %  
 e) 95 % 
54. Normal aluminium electrode coupled with 

normal hydrogen electrode gives an emf of
volts66.1 . So the standard electrode potential of 

aluminium is 
 a) – 1.66 V b) + 1.66 V 
 c) – 0.83 V d) + 0.83 V 
 e) - 3.32V 
55. The specific conductivity of M/10 KCl  

solution at Co20  is 110212.0 −− cmohm  and the 
resistance of cell containing this solution at 

Co20  is 55 ohm. The cell constant is 
 a) 1.166 1−cm  b) 2.173 1−cm  
 c) 3.324 1−cm  d) 4.616 1−cm  
 e) 0.912 cm-1 
56. A solution of a salt of a metal was electrolysed 

for 150 minutes with a current of 0.15 
amperes. The weight of metal deposited was 
0.783 g. The equivalent weight of the metal is   

 a) 55.97 g b) 65.97 g 

 c) 75.97 g d) 85.97 g 

 e) 31.75 g 

57. What is the reduction potential for the half-
reaction at 25oC: 
Al3+ + 3e-→Al,  if [Al3+] = 0.10 M and  

 Eo = -1.66 V ? 
 a) -1.84 V  b) -1.60 V 

  c) -1.68 V  d) -1.66 V  

 e) -1.72 V  

58. Calculate the potential (in volts) for the voltaic 
(or galvanic) cell indicated at 25oC. 

 Ga / Ga3+ (10-6 M) || Ag+ (10-4 M) / Ag 
 (E0 Ga3+/Ga = -0.56V   Ag+/Ag = 0.8V) 
 a)  1.29 V  b) 0.97 V 
  c) 1.45 V  d)  1.24 V  
 e) 1.37 V  
59. A concentration cell is constructed by placing 

identical Cu electrodes in two Cu2+ solutions. 
If the concentrations of the two Cu2+ solutions 
are 1.0 M and 0.0020 M,  The potential of the 
cell  is  nearly .  

 a)  0.020 V  b) 1.2 V 

  c) 0.030 V  d)  0.08V   

 e) 0.79 V 

60. If a H2-O2 fuel cell consumes 1.12L H2 at 
S.T.P., the maximum  quantity  of  electricity  
produced will be 

 a) 482.5 C b) 9650 C 

 c) 4825 C d) 965.0 C  

 e) 19300 C 

61. A cell Ag l Ag2+ll Cu2+lCu, initially contains 
1M Ag+  and 1M Cu2+ ions. The change in cell 
potential after the passage of 9.65 A current 
for about one hour is 

 a) 0.01 V b) 0.02 V 

 c) 0.15 V d) 0.03 V 

 e) 0.25 V 

62. The rate of formation of NH3  as per  the  
equation N2 + 3H2 ⇋ 2NH3 is 20mms−1. The 
rate of decrease of   [H2] is 

 a) 40 mm s−1 b) 30 mm s−1 

 c) 80 mm s−1 d) 10 mm s−1 

63. For a certain decomposition, the rate is 0.30 M 
sec-1 when the concentration of reactant is 0.20 
M. If the reaction is second order, the rate (in 
M sec-1) when concentration is increased  3-
fold is 

 a) 0.30 b) 0.90   

 c) 0.60 d) 2.70 
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64. The rate of a reaction doubles   which  100 rise 
in  temperature (from 290 K  to 300K.)  The 
activation energy , Ea for the reaction is 
approximately. 

 a) 50 kJ mole−1 b) 60 kJmol−1 

 c) 40 kJmol−1 d) 25 kJmol−1  
 e)  70 kJmol−1 
65. For the reaction  
 Cl2+ −I2 →I2+ −Cl2 , the initial concentration of 

−I  was 0.2M and the concentration after 
20min was 0.18M. The rate of formation of I2 
in mol L−1 min−1 would be  

 a) 3105 −×  b) 3101 −×  
 c) 4102 −×  d) 4105 −×    
 e) 4101 −×  
66. For a chemical reaction X → Y, rate increases 

by the factor 2.25 when concentration of X is 
increased by 1.5.   The  order   is   

 a) 1   b)  2   
 c) 1.5    d) 2  
67. If   the  temperature  coefficient  of  a  reaction   

is  1.2,  the  specific  rate  of  reaction increases  
---------times  when  temperature  is  raised  
from  298 K  to 318 K.  

  a) 2.4    b) 1.44 

 c) 1.2 1.2     d) 4    

 e) 3.6   

68. Rate of a reaction increases by 16 times on 
increasing the temperature by 30K.  Then 
temperature coefficient of the reaction is 
nearly  

 a) 2 b) 2.5 

 c) 1.5 d) 3 

 e) cannot be suggested 

69. The activation energy for a reaction is  
9.0 k cals mole -1. The increase in the rate 
constant when its temperature is increased 
from 298 K to 308 K is 

 a) 23% b) 90%   

 c) 13% d) 63% 

70. 96 g oxygen  is  taken  in a  3 L flask . The 

active mass of   this  oxygen  is  

 a)  0.1 molL-1 b) 1 mol L-1  

 c)  4 molL-1 d) 5 mol L -1 

71. The following equilibrium is attained in a  

closed vessel. N2O4(g) → 2NO2 (g)  if the gas 

mixture (at equilibrium )  is  compressed, 

 a) back ward reaction is favoured 

 b) forward reaction is favoured 

 c) equilibrium  is  not  affected.  

 d) effect  cannot be  predicted.  

72. The reaction 

 2(g )AB → (g ) (g )AB B+  was  conducted  in a  closed  

vessel , starting   with  pure AB2. The initial 

pressure was 1000 mm. and total pressure,    

at equilibrium, was  1200 mm. The value of 

equilibrium constant  (  mm) is  

 a)  200 b) 100     

 c)  50 d) 400  

73.    A (g)  + B(g)   → AB (g)    
 When one mole A and one mole B are taken in 

a  vessel  of   volume V litres, at equilibrium , 
0.4 mole of AB is  formed. The  amount  of  A 
that  changes  to   AB is   

  a)  20%  b) 40%       
 c)  60% d) 4 % 
74. In an equilibrium reaction, if ∆G° = 0, the 

equilibrium constant K should be equal to 
 a) 0         b)  1   
 c) 2 d) 10 
75. For  the equilibrium  

 )g(5PCl  → 
)g(3PCl +

)g(2Cl  , Kp / Kc is   found    

to  be    equal   to 24.63   atm L mol-1       at  a  

certain  temperature , T. Then  T  is   equal to  

 a)  200 K    b) 100K       

 c) 300K d) 400K 
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76. If the reaction, 
 N2 + 3H2 → 2NH3   assume   that 50% of  N2 is 

consumed at equilibrium. Then  the volume of 
ammonia   formed, at  any  stage   of  reaction,  
is ‘ x’ %   of  the   total  volume  of nitrogen  
and  hydrogen  reacted.   Here x is 

 a)  24 b)  40   
 c)  50 d)  100 
77. N2O4  dissociates   according  to  the equation  
 42ON → 2NO2 

   If    at   equilibrium , the  degree  of  
dissociation  is  33 %  at  a pressure P1   atm 
and 40% at  a  pressure   P2 atm  , the ratio ,     

2

1

P
P

  , is equal to   

 a) 0.85  b) 0.78 
 c)  1.58       d) 1.24 
78. Which of the following is/are Lewis 

acid/acids.  
 a)  Ag+  b) BF3   
  c) SiF4         d) AlCl3      
 e) all the above  
79. Which of the following  can act    as an acid 

and also a conjugate base   ?  
 a) −

4HSO     b) H2SO4 
 c) HCl d) H3O+ 
80. Kw at a particular temperature of for water is 

10-13. pH of the solution is  

 a)  13       b) 1   

      c) 6.5        d) 7.5  

      e) 6.95  

81.  The hydroxide expected  to  have the  lowest 

value of Ksp at 250C  is   

 a) Ba(OH)2 b) Mg(OH)2 

 c) Ca(OH)2 d) Be(OH)2 

82. pH of 0.1 M sodium acetate solution is  

 a) 8.88     b) 5.13     

 c) 4.78     d) 7.87   

 e) 7.06  

83. A certain weak monobasic acid has 
dissociation constant equal to 1× 10-4. The 
hydrolytic  constant of  the  salt of  this  acid  
with a strong base,  is  

 a) 1× 10-4 b) 1.0× 10-10 
 c) 1.0× 1010 d) 1.0× 10-14 
 e) 1 × 10-6 
84. Dissolution of   sodium chloride  in water  is  

an  endothermic  reaction.  
 A saturated aqueous solution of NaCl is 

prepared at room temperature and the  
solution is filtered. Then the solution is heated 
to a slightly higher temperature.      

 Then 
 a) solution becomes unsaturated.  
 b) some solid will precipitate out from the 

solution 
 c) the solution will become super saturated 
 d) concentration of solution will remain 

unchanged.  
85. Which oxide of nitrogen is  thermally  most 

stable  , as  per  the  given  data. 
 a)  )g(2NO2 → 

)g(2)g(2 O2N +   

  K = 6.7 × 1016 mol L-1 
 b)  2NO(g) → N2(g)+ O2(g) 
  K = 2.2 × 1030 mol L-1 
 c)  2 N2O5(g) → 2N2(g)+ 5O2(g)  
  K = 1.2 × 1034 mol L-1 
 d) )g(2ON2 → 2N2(g)+ O2(g)  

  K = 3.5 × 1033 mol L-1 

86. The value of KC for the reaction 
 PCl5(g) → PCl3(g)+Cl2(g) is 0.04 mol L-1 at 300 K.  

The value of Kp will be (R=0.082 L atmK-1 mol-

1) 
 a) 0.98    b) 2 .08  
  c) 0.04 d) 0.802 
87. A reaction takes place in two steps;  one is  

fast and the  other  is  slow. K for the slow 
step is 10-3   and  that  for the fast step is 103. 
The equilibrium constant for the overall 
reaction is  

 a)  101 b) 10-6 
 c)  10-2 d) 1  
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88. The equilibrium  
 CaCO3(s) 

)g(2)s(e COCaO +→  is studied in  a 

closed container . What would be the effect of 
adding  more CaCO3(s)   to  this   system   at  
equilibrium ? 

 a) Concentration of  CO2 increases 
 b)  Concentration   of CO2 decreases 

 c) Concentration   of CO2 remains unaffected 
 d)  effect  cannot   be predicted 
89. Excess of ice is in equilibrium with H2O(liquid) 

in a sealed container.  If  some heat energy  is 
supplied to  the  system, then 

 a)  some   more  ice  will melt .     
 b)  temperature will    increase . 
 c)  temperature  will decrease     
 d) some more  ice  will melt   but  temperature    

does  not change  . 
90. The   following  graph   gives  the  variation of  

In Keq  vs    
T
1    for a certain reaction.  

 1/T

lo
g 

K

 
 The reaction is   
 a) exothermic 
 b) endothermic 
 c) non spontaneous with negligible ∆H  value 
 d) spontaneous at ordinary temperature 
91. Chemistry plays an important role in meeting  

human needs for food, health care products 
and other materials aimed at improving the 
quality of life. This is exemplified by the large 
scale production of a variety of life saving 
drugs .Drugs  such as cisplatinand taxol, are 
effective in 

 a) cancer therapy    
 b)  treatment  of heart  diseases 
 c)  treatment of brain  fever  
 d) hyperglycimia 

92. AZT (Azidothymidine)  is used for treatment  
of    

 a) AIDS    b)  cholera   
 c) small pox   d) viral  diseases   
93. Each modern industrialized country including 

India has a National Metrology Institute 
(NMI) which maintains standards of 
measurements. 

 In India, this responsibility has been given to 
 a) National Physical Laboratory (NPL),New 

Delhi 
 b)  National Chemical Laboratory (NCL),Pune 
 c) Central scientific  Instruments  

Organisation, Chandigarh 
 d) National geophysical Research Institute, 

Hyderabad  
 e)  Indian Institute  of  technology, New Delhi  
94. Which of the following is not a mixture? 
 a) gasoline b)  sugar solution 
 c) Brass d) Glucose 
 e)  Both(a) and (d) 
95. Which of  the   following  is a mixture? 
 a)  Boron b)  methane  
 c) sucrose d) sea water 
 e)  Both (c) and (d) 
96. Example for homogeneous and heterogeneous 

mixture are: 
 a)  Mixture of sand and iron filling; Brass 
 b)  Alnico alloy ; air  
 c) Air ; mixture of salt and sugar 
 d)  urea solution ; muddy water 
 e) Both(c) and (d) 
97. Law of Definite Proportions   is  stated  as  
 a) a given compound always contains exactly 

the same proportion of elements by  weight 
 b) a given compound always contains the 

same  type  of   elements . 
 c) a given compound always contains the 

same  type  of   molecules 
 d) a given compound always contains exactly 

the same proportion of elements by  
volume  

 e)  a)  and  c) 



 

Rijuandpskclasses 9447033600 Page 9 

98. Among the following pair of compounds, the 
one that illustrates law of multiple 
proportions is 

 a)  CS2& CO2 b) FeO& Fe2O3 
 c)  NO & NO2 d) NH3& NCl3 

 e) Both b & c 
99. Which one of the following statements is not 

correct about the three states of matter, ie., 
solid, liquid and gas ? 

 a) Molecules of a solid possess least energy 
whereas those of a gas possess highest 
energy. 

 b) The density of solid is highest whereas that 
of gases is lowest  

 c) Gases, like liquids,  possess definite 
volume at  a  given temperature. 

 d) Molecules of a solid possess vibrational  
motion 

100. At ordinary temperature and pressure, among 
halogens, chlorine  is a gas, bromine is a 
liquid and Iodine is a solid. This is because  

 a) The specific heat varies in the order   
  I2> Br2> Cl2 
 b) Intermolecular forces among molecules of 

chlorine are weakest and those of iodine 
the strongest  

 c) The order of density is I2> Br2> Cl2 
 d)  The order of   molar  mass is I2> Br2> Cl2  

101. In which of the following molecules the 
vander Waals forces are likely to be the most 
important in determining the melting and 
boiling point ? 

 a) CO  b) H2S       
 c) Br2 d) HCl 
102. Which one of the following is the correct 

order of interactions ? 
 a)  covalent< Hydrogen bonding <vander 

Waals < dipole-dipole  
 b) vander Waals < hydrogen bonding < 

dipole-diple< covalent  
 c) vander Waals < dipole dipole< hydrogen 

bonding < covalent  
 d) Dipole -dipole <vander Waals < hydrogen 

bond < covalent  

103. The curve that represents Boyle’s law is  
   
 a)  b) 

 

P

V  

P

V  
 
 c)  d) 

 

P

1/V  

P

1/V  
104.  A  liquid  is  in equilibrium with  its  vapour  

in a  vessel provided  with  a  piston . If   the 

vapouris  compressed slowly (temperature 

remaining constant) to half the initial volume, 

the vapour pressure will 

 a) become 4 times   b) become ½  

 c) remain unchanged   d) become double  

105. Helium gas at 300 K is transferred  from a 

vessel of   capacity , 250 cm3 to a vessel of 1L 

capacity. Then the  pressure of gas will  

 a) become four times   

 b) become double  

 c) decrease to 1/4th of the original value  

 d) decrease to half of the original value   

106.  If V0 is the volume of a given mass of gas at 

273 K at a constant pressure then according to 

Charles law, the volume at 100C will be  

 a) 22.4 V0 b) [ ]10V
273
1

0 +  

 c) 
273
10V0 +  d) 0V

273
283  
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107. Gases deviate from ideal behaviour at high 
pressure. Which one of the following may   be 
the reason for non-ideality? 

 At high pressure 
 a) the number of collisions between the gas 
  molecules becomes enormous. 
 b) the gas molecules move preferentially only 

in one direction. 
 c)  the volume of the gas becomes 

insignificant 
 d) intermolecular attraction becomes 

significant. 
 e) all  the  above 
108. V  vsT curves at constant pressure P1 and P2 

for an ideal gas are shown below  

V

T

P1

P2

 
 Which is correct ? 
 a)  P1 ≥  P2 b) P1> P2 

 c)  P1 ≤  P2 d)  P1< P2 
109. Thermodynamics 
 a) is helpful to predict the feasibility of a 

process 
 b) does not tell any thing about the rate at 

which the process takes place 
 c)  deals   with   macro systems    containing   

matter  in bulk  
 d) all the above  
 e) only  a and b 
110. The incorrect statement is 
 a) the word thermodynamics implies flow of 

heat 
 b) it deals with energy changes 

accompanying all types of physical and 
chemical processes 

 c) it is mainly  based on human experience  
and  observations . 

 d) it   can be  successfully   applied  to  
chemical  changes  but  not  physical  
changes . 

 e) the laws of thermodynamics apply only 
where the system is in equilibrium or 
moves from one equilibrium state to 
another 

111. The correct statements, relevant to  
thermodynamics,   is  

 i) that part of the universe chosen for 
thermodynamic considerations is called 
system 

 ii) the universe excluding the system is called 
surroundings 

 iii) system + surroundings = universe 
 iv) for practical purposes the region of space 

in the neighbourhood of the system is 
taken as surroundings  

 a) all b) i, ii and ii and iii 
 c) i , ii and iv d) i and ii 
 e) i and iii 
112. Match the following 

i Open system p) Exchange of 
energy and 
matter with the 
surroundings 

ii Closed system q)  Exchange of only 
energy 

iii Isolated 
system 
 

r) Exchange of 
neither energy nor 
matter 
 

 a)  i-p ii-q  iii –r      b)  i-q  ii –r iii-p         
 c)  i-r  ii-p iii-q             d)  i-r  ii – q iii-p          
 e)  i -p  ii –r iii-q 
113. Match the following  

Column I Column II 
i Isothermal process p) ∆T =0 
ii Adiabatic process q) Q = 0 
iii Isochoric process r) ∆ V = 0 
iv  Isobaric process s) ∆p = 0 
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a) i- p  
   ii-q 
   iii-r 
   iv-s 

b) i- q  
   ii-r 
   iii-p 
   iv-s 

c) i- p  
   ii-r 
   iii-s 
   iv-q  

d)i- q 
   ii-s 
   iii-r 
   iv-p 

114. Choose the wrong statement (s). Oxidation is 
a process of  

 a)  addition of oxygen or an electronegative 
element 

 b)  removal of hydrogen or an electropositive 
element 

 c)  loss of electron  
 d)  decrease in oxidation number of an 

element 
 e)  both c and d 
115. Reduction is a process of  
 i)  addition of hydrogen or an electropositive 

element 
 ii)  removal of oxygen or electronegative element 
 iii)  gain of electrons  
 iv)  decrease in oxidation number of an 

element.  
 The correct statements are  
 a) i, ii, iii, iv   b) i, ii   
 c) i, iii    d) i, ii, iii   
 e) i,iv 
116. Choose the wrong statement 
 a) The algebraic sum of the oxidation 

numbers of all atoms in a compound must 
be zero. 

 b) The oxidation number of an element in the 
uncombined state is zero. 

 c)  The sum of the oxidation numbers of all 
atoms in the following ions is -2  

  −−−− 2
4

22
3

2
72 MnO,S,CO,OCr  

 d) The oxidation number of all group 1 
elements is +1 and that of group II 
elements is +2 

 e) The oxidation number of hydrogen is +1 
and that of oxygen is -2 in all compounds. 

117. The oxidation number of oxygen is   -1 in  
 a) 22FO  b) 2OF  
 c) 22OH  d) 2KO  
 e) all the above. 

118. The oxidation number of hydrogen is -1 in 
 a)  22OH  b) 4SiH  
 c) RbH d)  LiAlH4 

 e) both c and d  
119. The maximum and minimum oxidation 

numbers of the group 15 element nitrogen in 
its compounds are respectively 

 a)  +3,-5    b)  +5,-3   
 c) +5,0 d)  +5,-2     
 e) +4,-4. 
120. The oxidation number of Mn in KMnO4 is 
 a)  +3       b) +5       
 c) +7        d)  +6      
 e) +3 
121. The oxidation number of Cr in −2

72OCr  is 
 a)  +3        b) +4     
 c) +5        d)  +6   
 e) +12 
122. The oxidation numbers of elements X and Y 

are +3 and -1 respectively. The formula of the 
compound is  

 a)  X3Y     b) X2Y     
 c) XY3 d) XY2 
 e)  XY 
123. The oxidation number of iodine is least in  
 a)  I Cl b) I2 
 c)  KIO3 d)  PbI2 

 e) NI3 
124. Choose the process/es which is/ are     redox 

reaction/s 
 a)  Photosynthesis    
 b) Burning of wood 
 c)  Extraction of iron from haematite 
 d)  Electrolysis of brine to form caustic soda 
 e)  all  the  above.  

125. ( ) )g()g()s()s( ONOPbONOPb 2223 2
12 ++→  

 The above reaction is an example of  
 a)  Non- metal displacement reaction 
 b)  Disproportionation reaction 
 c)  Combination redox reaction 
 d)  Decomposition redox reaction 
 e)  Metal displacement redox reaction.  
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126. Combination redox reaction among the 
following is/are 

 a) )s()s(4)s()s(4 CuZnSOZnCuSO +→+  

 b) )g(2)s()s( HNa2NaH2 +→  

 c) )s(232)g(2)s(3 )HCO(CaOHCOCaCO →++  

 d) )s(23)g(2)s( NMgNMg3 →+  

 e) both c and d 
127. The displacement redox reaction among the 

following is/ are 
 a) )s()s()s()s(52 CaO5V2Ca5OV +→+  

 b)  )s(32)s()s(32 Cr2OAlAl2OCr +→+  

 c)  )g(2)aq()g(2)(2 OHF4F2OH2 +→+
 

 d)  )g(2)aq()(2)s( HNaOH2OH2Na2 +→+   

 e)  All the above 
128. The disproportionation reaction among the 

following is /are  
 a)  )g(2)(2)aq(22 OOH2OH2 +→ 

 

 b) 
)aq(22)g(32)aq()s(4 POH3PHOH3OH3P −− +→++  

 c) )(2
2

)aq(32
2

)aq()aq(8 OH6OS2S4OH21S ++→+ −−−  

 d) )(2)aq()aq()aq()g(2 OHClClOOH2Cl ++→+ −−−  

 e)  All the above. 
129. The one among the following that is not a 

redox reaction is  
 a)  )(2)g(2)g(2)g(4 OH2COOCH +→+  

 b)  )g(33)g(2)g(22 CHCHHCHCH −→+=  

 c)  )g(2)s()s(2)s(2 SOCu6SCuOCu2 +→+  

 d)  )g(2)s()s(3 COCaOCaCO +→  

 e)  )s()g(2)s( MgF2FMg2 →+  

130. Choose the wrong statement.  
 a)  An element in its highest oxidation state can act 

only as an oxidising agent (oxidant). 
 b)  The oxidation number of an oxidant 

decreases in the reaction. 
 c)  The oxidation number of a reducing agent 

(reductant) increases in the reaction. 
 d) During disproportionation, the oxidation 

number of an element increases as well as 
decreases.  

 e)  An element in its lowest oxidation state can 
act both as oxidant and reductant.  

131. In the reaction,  
 →+ HCl16KMnO2 4

,OH8KCl2MnCl2Cl5 222 +++  
 thereductant is    
 a)  KMnO4 b) HCl 
 c) Cl2 d)  MnCl2 

 e)  both b and c 
132.  Which of the following statement is true for 

ionic solids? 
 a) Ionic solids are soluble in non-polar 

solvent 
 b) under the electric field cations and anions 

acquire        translatory motion in opposite 
directions 

 c) structural units have strong electrostatic 
force of attraction 

 d) Structural units have dipole-dipole 
interactions 

133. Solids which do not show the same physical 
properties  in different directions are called 

 a) pseudo solids  b) isotropic solids 
 c) polymorphic solids  d) anisotropic solids 
134. Amorphous solids are: 
 a) isotropic and supercooled liquids 
 b) anisotropic and supercooled liquids 
 c) isoenthalpic and superheated liquids 
 d) isotropic and superheated solids 
135. The bond length and bond angles in 

molecules in the solid state are calculated by: 

 a) X-ray diffraction technique 

 b) neutrons bombardment 

 c) protons bombardment 

 d) none of these 

136. In the primitive cubic unit cell, the atoms are 

present at the: 

 a) corners of the unit cell  

 b) centre of the unit cell 

 c) centre of each face of the  unit cell 

 d) one set of faces of the unit cell 
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137. In the body centered unit cell, the lattice 
points are present at the: 

 a) corners of unit cell only 
 b) corners and centre of unit cell 
 c) corners and centre of each face of the unit 

cell 
 d)  corners and at one set of faces of unit cell 
138. In the face centered unit cell, the lattice points 

are present at the: 
 a) corners of unit cell only 
 b) corners and centre of the unit cell 
 c) corners and face centers of the unit cell 
 d) face centers of the unit cell 
139. The effective number of atoms per unit cell in 

a simple cube, face centredcube  and body 
centred cube are respectively 

 a) 1,4,2 b) 1,2,4 
 c) 8,14,9 d) 8,4,2 
140. What would be the effective number of atoms 

per unit cell in end centred cubic unit cell, if 
this type of unit cell exist in nature? 

 a) 1 b) 2 c) 3 d) 4 
141. In the body centered cubic unit cell and 

simple cubic unit cell, the radius of atom in 
terms of edge length (A) of t he unit cell is 
respectively: 

 a)   a a,
2 2 2

 b) a a,
22

 

 c) a a,
22 2

 d)   3a a,
4 2

 

142. Identify the gaseous solution in which the 
solute is a liquid. 

 a) Oxygen is dissolved in water. 
 b) Chloroform is mixed with nitrogen gas. 
 c) Oxygen and nitrogen gases are mixed 

together. 
 d) Hydrogen gas is dissolved in palladium. 
 e) Camphor is dissolved in nitrogen gas. 
143. A solid solution that contains a liquid solute is 
 a) solution of hydrogen in palladium. 
 b) amalgam of mercury with sodium. 
 c) copper dissolved in gold. 
 d) glucose dissolved in water. 
 e) oxygen dissolved in water. 

144. Among the following liquids, the one that 
does not dissolve  in water is  

 a) ethylene glycol b) formic acid 
 c) chloroform d) acetone  
 e) methanol 
145.  Pick out the pair of solutes in which  both of 

them do not dissolve in water. 
 a) methanol and ethanol 
 b) urea and glucose 
 c) formic acid and acetic acid 
 d) naphthalene and anthracene  
 e) NaCl and MgCl2 

146.  If a solid solute is added to its saturated 
aqueous solution, 

 a) more solid solute dissolves in the  solution. 
 b) more solid particles separate from the 

solution. 
 c) neither dissolution nor crystallization 

occurs. 
 d)  concentration of the solution remains the 

same  at constant temperature . 
 e) both (c) and (d). 
147.  The  potential of an electrode is   a  measure  

of   
 a) the potential applied  to the electrode 
 b)  the ionization potential of the material of 

the electrode 
 c) the tendency of the electrode to lose or gain 

electrons when it is in contact  with its ions 
 d) the potential energy of the electrons in an 

electrode 
 e) c and d 
148. Which one of the following statements is 

incorrect? 
 a) The tendency of an electrode to lose 

electrons comparedto normal Hydrogen 
Electrode is directly related  to  its 
oxidation potential. 

 b) The standard reduction potentials are   
always  negative.   

 c) Oxidation potential and reduction 
potential of  a  given electrode are equal in 
magnitude .  
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 d) The absolute value of the electrode 
potential cannot be determined. 

 e) b and d 
149. Mg, Al, Na, Ca  can be arranged  in the order 

of their   electrode potentials  as  
 a) Al >Mg > Na>Ca b) Mg > Na>Ca> Al  
 c) Na>Ca>Al >Mg d)  Na>Ca> Mg> Al  
 e) Al > Na > Mg >Ca 
150.  If half cell reaction AeA - →++  has a large 

negative reduction potential, it follows that 
 a)  A is readily reduced   
 b)  A is readily oxidized 
 c) +A is a  good  reducing  agent   
 d) +A is readily oxidized  
 e) b and d  
151. is/FeFeofE 2o +  - 0.44 V;  /CuCuofE 2o +  is + 

0.32 V. Then in the cell   constructed  using the  
above   half  cells ,  

 a)  Cu oxidises +2Fe  ion   
 b)  Cu2+oxidises iron 

 c)  Cu reduces +2Fe  ion   
 d)  Cu2+ ion reduces Fe. 
 e) Fe2+ oxidizes Cu 
152. Four  metals( monovalent)  A, B, C and D are 

having respectively standard electrode 
potentials as -3.05, – 1.66, – 0.40 and 0.80 V,. 
which of the following is correct? 

 a) A can reduce B+  
 b)  B can reduce C+  
 c)  C can reduce D+  
 d)  D cannot  reduce A+   B+ or  C+ 

 e) All are correct 
153.  Electrode potential data are given below: 

 ( ) ( ) 0.77VE;FeeFe o
aq

2
aq

3 +=→+ +−+
 

 
( ) ( ) -1.66VE;e3Al o
aq

3 =→+ −+
SAl  

 
( ) ( ) 1.08VE;2e2 o

aqaq2 +=→+ −− BrBr  
 As  per  the data, the reducing power of +2Fe , 

Al and −Br  will increase in the order 

 a) AlFeBr 2 << +−  b) -2 BrAlFe <<+  

 c) +− << 2FeBrAl  d) −+ << BrFeAl 2  
 e) Fe2+< Br- <Al 

154. Which of the following reaction is possible at 
anode ? 

 a) 
−+−+ ++→+ eHOCrOHCr 61472 2

722
3

 

 b) 
−− →+ FeF 222  

 c) 
OHeHO 22 22

2
1

→++ −+

  
 d) All 
 e) a and b 
155. Which one among the following is the 

strongest reducing agent 

 )44.0(22 VFeeFe −→+ −+
 

 )25.0(22 VNieNi −→+ −+
 

 )14.0(22 VSneSn −→+ −+
 

 )77.0(23 VFeeFe −→+ +−+
 

 Cu2+ +2e-→Cu  ( +0.34V)  
 a) Fe  b) +2Fe  
 c) Ni  d) Sn  
 e) Cu 
156. The cell reaction of the galvanic cell 

)()(
2

)(
2

)( |||| laqaqs HgHgCuCu ++   is   

 a) CuHgCuHg +→+ ++ 22
 

 b) 
+++ +→+ HgCuCuHg 2
 

 c) CuHgHgCu →+ (amalgum) 

 d) HgCuHgCu +→+ ++ 22
 

 e) None of the above 
157. The oxide which is not reduced by hydrogen 

is 

 a) OAg2  b) OK2  

 c) 32OFe  d) FeO  
 e)CuO 
158.   When   the  concentration of  reactant  is  

plotted  as  a  function of  time , in the  case  of  
a  reaction  A→  B , the  following  type  of  
graph is  obtained.  

 

x

y

time , t

[A]
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 The  slope  of  the  straight line   connecting 

the  points  x  and y  is   represented  as  
t
A
∆
∆ ][ . 

Then the  correct  statement/s  is/are  

 a) 
t
A

∆
∆− ][

represents instantaneous  rate  of  

reaction 

 b) 
t
A

∆
∆− ][

represents average  rate of  reaction  

 c) The – veslope  indicates that  concentration 
of  reactant  decreases  with time  

 d) all the   above are  correct  
 e) only  b)  and  c)  are  correct . 
159. When   the  concentration of  reactant  is  

plotted  as  a  function of  time  , in the  case  
of  a  reaction  A→  B , the  following  type  of  
graph is  obtained. The   slope  of  the  tangent  
drawn  at  the  point y , is represented  as 

dt
Ad ][

.  

x

y

time 

[A]

t1  
 Then the  correct  statement/s  is/are  
 

 a) 
dt

Ad ][−
represents instantaneous  rate  of  

reaction 

 b) 
dt

Ad ][−
represents average  rate of  reaction  

 c) – veslope  indicates that  concentration of  
reactant    decreases     with time  

 d) all the   above are  correct  
 e) only a)  and  c)  are  correct . 
160. Which of the following is always true for a  

homogeneousfas phase reaction A + 2B →  C ? 
 a)  The rate of disappearance of A = Half the 

rate of appearance of C 
 b) The rate of disappearance of A = Twice the 

rate of disappearance of B 

 c) The rate of appearance of C = twice the rate 
of disappearance of B 

 d) The rate of appearance of C = half the  rate 
of disappearance of B 

161.  For the reaction, 4A + B → 2C + 2D, which of 
the following statement is not correct ? 

 a)  The rate of disappearance of B is one fourth 
the rate of disappearance of A. 

 b) The rate of appearance of C is half the rate 
of disappearance of B.  

 c) The rate of formation of D is half the rate of 
consumption of A. 

 d) The rates  of formation of C and D  are  
equal  

162.  Which of the following statements about the 
order of reaction is true? 

 a) The order of a reaction must be a positive 
integer. 

 b) A second order reaction is also 
bimolecular. 

 c) We can determine the order of reaction 
from the correctly balanced  equation for 
the reaction. 

 d) The order of rection increases with 
increasing temperature. 

 e) The order of reaction can be determined 
only by suitable experiments.  

163.  Which of the following is not correct ? 
 a) Rate law, used in kinetic  studies, is  based  

on experimental  observations, but law of 
mass action has mainly theoretical  
importance.  

 b) Rate law is always different from the 
expression of law of mass action. 

 c) Rate law is more informative than law of 
mass action for the development 

  of mechanism. 
 d) Order of reaction is equal to the sum of the 

powers of the concentration terms in the 
rate law.  

164. Sorption includes  
 a) adsorption only b) absorption only 
 c) both a & b d) None of the above  
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165. The extent of adsorption of a gas on a solid 
depends on  

 a) Nature of the gas  b) Pressure of the gas  
 c) Temperature  d) All of these  
166. Which of the following can act as adsorbent  
 a) Metals b) Silica gel 
 c) Colloiods d) All of these  
167. Dyeing of fibre involves the process of  
 a) adsorption b) absorption  
 c) sorption d) dissolution of  fabric  
168. Adsorption is accompanied with  
 a) decrease in entropy 
 b) decrease in enthalpy 
 c) ST∆ is -ve 
 d) All of these 
169. In adsorption of oxalic acid on charcol, 

charcol is called as  
 a) adsorbent b) adsorbate 
 c) adsorber d) none of these  
170. In adsorption of acetic acid on charcoal, acetic 

acid is called  
 a) Adsorption b) Absorber 
 c) Adsorbent d) Adsorbate 
171. If  the  concentration of the adsorbate in the 

bulk  is more than that  in the surface ,  it  is 
called  

 a) +ve adsorption b) -ve adsorption 
 c) Desorption  d) None  
172. Which can adsorb large volume of hydrogen  

gas 
 a) Colloidal palladium 

 b) Finely divided nickel  

 c) Finely divided platinum 

 d) Precipitated Pt 

173. Which statement is correct 

 a) Physical adsorption is multilayer  and non  

specific 

 b)  Chemical adsorption is unilayer 

 c)  Chemical adsorption is more stronger than 

physical adsorption  

 d)  All of the above  

174.  Soaking water by a sponge is an example of  
 a)  Physical adsorption  
 b)  Chemical adsorption 
 c)  Absorption   
 d)  None of these  
175. The scientist, ---------------------- studied    

systematically the effect of various foreign 
substances on the rates of chemical reactions    
and  he suggested the term catalyst for such 
substances .  

 a)  Berzelius  b) Kolbe 
 c)  Wholer d) Rutherford 
176. A catalyst  
 a)  increases the energy change in the reaction  
 b)  decreases the energy change in the reaction 
 c)  does not increase or decrease energy 

change in the reaction 
 d)  can either increase or decrease energy 

change in the reaction  
177. In a reversible reaction, a catalyst  
 a)  increase the rate of forward reaction only  
 b)  increase the rate of forward reaction to a 

greater extent than that of the backward 
reaction  

 c)  increases the rate of reaction and decreases 
that of the backward reaction to different 
extent  

 d)  helps  easy  attainment of  equilibrium  
178. A catalyst in the finely divided form is most 

effective because  
 a)  less surface area available   
 b)  more active  centres are formed.  
 c)  more energy get stored in catalyst  
 d)  none of the above  
179. A catalyst , for a reversible reaction , is   
 a)  a substance that supplies energy to the 

reaction  

 b)  decrease the time to reach equilibrium  

 c)  increase the equilibrium concentration of 

the products  

 d)  change the equilibrium constant of the 

reaction  
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180. The contact process is an example for  
------catalysis and the catalyst used is - --------
a) heterogenous, Pt (asbestos) or V2O5

b)  homogeneous, Pt (asbestos), or V2O5

c) homogeneous, Ni or Pd
d)  heterogenous, Ni or Pd 


