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9. Heat produced in calories by the combustion of one gram 

of carbon is called 

 (a) Heat of combustion of carbon 

 (b) Heat of formation of carbon 

 (c) Calorific value of carbon 

 (d) Heat of production of carbon 

10. Conditions of standard state used in thermochemistry is 

 (a) Co0  and 1 atm (b) Co20  and 1 atm 

 (c) Co25  and 1 atm (d) K0  and 1 atm 

11. The temperature of the system decreases in an  [KCET 2005] 

 (a) Adiabatic compression (b) Isothermal compression 

 (c) Isothermal expansion (d) Adiabatic expansion 

12. For the isothermal expansion of an ideal gas 

 (a) E and H increases 

 (b) E increases but H decreases 

 (c) H increases but E decreases 

 (d) E and H are unaltered 

13. If a refrigerator's door is opened, then we get 

[CPMT 1980] 

 (a) Room heated  

 (b) Room cooled 

 (c) More amount of heat is passed out  

 (d) No effect on room 

14. The cooling in refrigerator is due to   [KCET 2005] 

 (a) Reaction of the refrigerator gas 

 (b) Expansion of ice 

 (c) The expansion of the gas in the refrigerator 

 (d) The work of the compressor 

15. Point out the wrong statement in relation to enthalpy 

 (a) It is a state function 

 (b) It is an intensive property 

 (c) It is independent of the path followed for the change 

 (d) Its value depends upon the amount of substance in 
the system 

16. Which of the following is zero for an isochoric process 

 (a) dP   (b) dV   

 (c) dT  (d) dE  

17. Mark the correct statement [MP PET 1997] 

 (a) For a chemical reaction to be feasible, G  should be 

zero 

 (b) Entropy is a measure of order in a system 

 (c) For a chemical reaction to be feasible, G  should be 

positive 

 (d) The total energy of an isolated system is constant 

18. In an isochoric process the increase in internal energy is 

[MP PMT 1997] 

 (a) Equal to the heat absorbed 

 (b) Equal to the heat evolved 

 (c) Equal to the work done 

 (d) Equal to the sum of the heat absorbed and work done 

19. It is general principle that the less energy a system 

contains, it is  [MH CET 1999] 

(a) Less stable (b) More stable 

(c) Unstable (d) More unstable 

20. Internal energy is an example of  [Pb. PMT 2000] 

(a) Path function (b) State function 

(c) Both (a) and (b) (d) None of these 
21. The process, in which no heat enters or leaves the system, 

is termed as [Pb. PMT 1999; Kerala (Med.) 2002; J & K 2005] 

(a) Isochoric (b) Isobaric 

(c) Isothermal (d) Adiabatic 

22. The intensive property among these quantities is 
[KCET 2002] 

(a) Enthalpy (b) Mass/volume 

(c) Mass (d) Volume 

23. In thermodynamics which one of the following is not an 

intensive property [Kerala (Med.) 2002] 

(a) Pressure (b) Density 

(c) Volume (d) Temperature 

24. If in a container neither mass and nor heat exchange 

occurs then it constitutes a  [MP PMT 1993; AFMC 2003] 
(a) Closed system (b) Open system 

(c) Isolated system (d) Imaginary system 

25. Which of the following is not a state function  [DCE 2002] 

(a) S  (b) G  

(c) H  (d) Q  

26. Which of the following is true for an adiabatic process  
[DCE 2002; MP PET 1995, 98, 2004; 

CPMT 1990; MP PMT 1998, 2002] 

(a) 0H  (b) 0W  

(c) 0Q  (d) 0V  

27. Which of the following is not a state function  
[MH CET 2004; AIIMS 2001] 

(a) Internal energy (b) Enthalpy 

(c) Work (d) Entropy 

28. Among them intensive property is  [AFMC 2004] 
(a) Mass (b) Volume 

(c) Surface tension (d) Enthalpy 
 
 

First law of thermodynamics and Hess law 
 

1. The first law of thermodynamics is only 

 (a) The law of conservation of energy 

 (b) The law of conservation of mass 

 (c) The law of conservation of momentum 

 (d) Both (a) and (b) 

2. A mixture of two moles of carbon monoxide and one mole 

of oxygen, in a closed vessel is ignited to convert the 

carbon monoxide to carbon dioxide. If H  is the 

enthalpy change and E  is the change in internal energy, 

then   [KCET 2005] 

 (a) EH    

 (b) EH   

 (c) EH   

 (d) The relationship depends on the capacity of the vessel 

3. Which of the following is always negative for exothermic 

reaction? [BCECE 2005] 

 (a) H (b) S 

 (c) G (d) None of these 
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4. The relation between E  and H  is 

[MP PET 1992; MP PMT 1996; MP PET/PMT 1998] 

 (a) VPEH    (b) VPEH   

 (c) HVE    (d) VPHE   

5. At constant T and P, which one of the following 

statements is correct for the reaction, 

)()(
2

1
)( 22 gCOgOgCO   

 [AIIMS 1982, 83; KCET 1988; BHU 1995; MP PET 1997, 99]  

 (a) H  is independent of the physical state of the 

reactants of that compound 

 (b) EH    

 (c) EH    

 (d) EH   

6. For the reaction of one mole of zinc dust with one mole of 

sulphuric acid in a bomb calorimeter, U  and w 

correspond to   [AIIMS 2005] 

 (a) 00U  w,  (b) 00U  w,  

 (c) 00U  w,  (d) 00U  w,  

7. Which is not the correct relation between enthalpy 

)( H and intrinsic energy )E   [EAMCET 1992] 

 (a) VPEH    (b) RTnEH    

 (c) VPEH    (d) VPHE   

8. The law of Lavoisier and Laplace illustrates 

[KCET 1989] 

 (a) The principle of conservation of energy 

 (b) Equivalence of mechanical and thermal energy 

 (c) The principle of conservation of matter 

 (d) Equivalence of mechanical and chemical energy 

9. For the reaction 22 3HN  ⇌ HNH ;2 3  

[Roorkee 2000; CBSE PMT 1991, 2002] 

 (a) RTE   (b) RTE 2   

 (c) RTE   (d) RTE 2  

10. If H  is the change in enthalpy and E  the change in 

internal energy accompanying a gaseous reaction 

[KCET 1989; CBSE PMT 1990] 

 (a) H  is always greater than E  

 (b) EH   only if the number of moles of the products 

is greater than the number of the reactants 

 (c) H  is always less than E   

 (d) EH   only if the number of moles of the products 

is less than the number of moles of the reactants 

11. “The resultant heat change in a reaction is the same 

whether it takes place in one or several stages.” This 

statement is called [MP PMT/PET 1988; MP PMT 1989] 

 (a) Lavoisier and Laplace law 

 (b) Hess's law 

 (c) Joule's law 

 (d) Le–chatelier's principle 

12. Hess's law of constant heat summation in based on  

[MP PET 2001] 

 (a) 2mcE    

 (b) Conservation of mass 

 (c) First law of thermodynamics 

 (d) None of the above 

13. Consider the reaction : 322 23 NHHN   carried out at 

constant temperature and pressure. If H  and U  are 

the enthalpy and internal energy changes for the reaction, 

which of the following expression is true  [AIEEE 2005] 

(a) 0H  (b) UH   

(c) UH   (d) UH   

14. Which of the following is the correct equation  

[CBSE PMT 1996] 

 (a) WQU    (b) QUW    

 (c) QWU   (d) None of these 

15. Hess law is applicable for the determination of heat of 

[AIIMS 1998; Pb. PET/PMT 1999] 

 (a) Reaction (b) Formation 

 (c) Transition (d) All of these 

16. Enthalpy for the reaction 22 COOC   is  

[DPMT 1987, 91] 

 (a) Positive (b) Negative 

 (c) Zero (d) None 

17. During an isothermal expansion of an ideal gas its 

[CBSE PMT 1991] 

 (a) Internal energy increases 

 (b) Enthalpy decreases 

 (c) Enthalpy remains unaffected 

 (d) Enthalpy reduces to zero 

18. The work done in ergs for the reversible expansion of one 

mole of an ideal gas from a volume of 10 litres to 20 litres 

at Co25  is [CMC Vellore 1991] 

 (a) 2log082.0298303.2    

 (b) 2log303.231.810298 7    

 (c) 5.0log082.0298303.2    

 (d) 5.0log303.22981031.8 7    

 (e) 2log2298303.2   

19. The law of conservation of energy states that 

[NCERT 1984] 

 (a) The internal energy of a system is constant 

 (b) The heat content of a system is constant 

 (c) Energy is neither created nor destroyed 

 (d) There is an equivalence between energy and mass 
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20. The enthalpies of the elements in their standard states are 

assumed to be  

 (a) Zero at 298 K 

 (b) Unit at 298 K 

 (c) Zero at all temperatures 

 (d) Zero at 273 K 

21. The heat Q  for a reaction at constant volume is equal to  

 (a) RP HH   (b) PR HH    

 (c) RP EE    (d) None of these 

22. Which of the following expressions represents the first  

law of thermodynamics  

[MP PET 1996, 2000; AFMC 1997; BHU 1999; AMU 2000; 

KCET (Med.) 2000, 01; CBSE PMT 2000; MP PMT 2002] 

 (a) WqE    (b) WqE    

 (c) WqE    (d) WqE   

23. In a reversible isothermal process, the change in internal 

energy is 

 (a) Zero (b) Positive 

 (c) Negative (d) None of these 

24. A schematic plot of eqKln versus inverse of temperature 

for a reaction is shown below  

 

 

 

 

 

 

The reaction must be  [AIEEE 2005] 

(a) Exothermic 

(b) Endothermic 

(c) One with negligible enthalpy change  

(d) Highly spontaneous at ordinary temperature 

25. Hess law of heat summation includes [AFMC 1992] 

 (a) Initial reactants only 

 (b) Initial reactants and final products 

 (c) Final products only 

 (d) Intermediates only 

26. An ideal gas at constant temperature and pressure 

expands, then its [BHU 1998] 

 (a) Internal energy remains same 

 (b) Internal energy decreases 

 (c) Internal energy increases 

 (d) Entropy first increases and then decreases 

27. The internal energy of a substance 

[KCET 1998; AFMC 2001; AIIMS 2001] 

 (a) Increases with increase in temperature 

 (b) Decreases with increase in temperature 

 (c) Can be calculated by the relation 2mcE   

 (d) Remains unaffected with change in temperature 

28. The relation between change in internal energy )( E , 

change in enthalpy )( H  and work done (W) is 

represented as  [AFMC 1999] 

(a) WEH   (b) HEW   

(c) HWE   (d) WHE   

29. The enthalpy of neutralization of which of the following 

acids and bases is nearly Kcal6.13  [Roorkee 1999] 

(a) HCN and NaOH (b) HCl and KOH 

(c) HCl and NaOH (d) HCl and NH4OH 

30. Work done during isothermal expansion of one mole of an 

ideal gas from 10 atm to 1 atm at 300 K is (Gas constant = 

2) [AIIMS 2000] 

(a) 938.8 cal. (b) 1138.8 cal. 

(c) 1381.8 cal. (d) 1581.8 cal. 

31. Joule-Thomson expansion is  [JIPMER 2000] 

(a) Isobaric (b) Isoenthalpic 

(c) Isothermal (d) None of these 

32. In which of the following HE   [MP PMT 2001] 

(a) )(42 gON  ⇌ )(2 2 gNO  

(b) )()(2 22 gOgSO   ⇌ )(2 3 gSO  

(c) )()( 22 gIgH   ⇌ )(2 gHI  

(d) )(
2

1
)( 22 gOgH   ⇌ )(2 lOH  

33. In an adiabatic expansion of an ideal gas 

[KCET (Med.) 2001; MH CET 2000] 

(a) EW   (b) EW   

(c) 0E  (d) 0W  

34. For the reaction 

)(2)( 23 gOlCOOHCH   ⇌ )(2)(2 22 lOHgCO   at Co25  

and 1 atm. pressure, .874 kJH   Then the change in 

internal energy )( E  is …. [Orissa JEE 2002] 

(a) – 874 kJ (b) – 871.53 kJ 

(c) – 876.47 kJ (d) + 874 kJ 

35. In a closed insulated container, a liquid is stirred with a 

paddle to increase its temperature. In this process, which 

of the following is true [CBSE PMT 2002] 

(a) 0 QWE  (b) 0,0  WQE  

(c) 0,0  QWE  (d) 0,0  WQE  

36. Hess law is based on  [MH CET 2002] 

(a) Law of conservation of mass 

(b) Law of conservation of energy 

(c) Enthalpy is a state function 

(d) None of these 

37. For the reaction, 

)(4)(3)(5)( 22283 lOHgCOgOgHC   

at constant temperature, EH   is  [CBSE PMT 2003]  

(a) – RT (b) + RT 

(c) – 3RT (d) + 3RT 

38. According to Hess’s law, the heat of reaction depends 

upon 

1.5×10–3 1/T (K–1) 2.0×10–3 

6.0 

2.0 

ln
 K

e
q
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[MP PMT 2003] 

(a) Initial condition of reactants 

(b) Initial and final conditions of reactants 

(c) Intermediate path of the reaction 

(d) End conditions of reactants 

39. The value of EH   for the following reaction at Co27  

will be )(3)()(2 223 gHgNgNH   [Kerala (Med.) 2002] 

(a) )2(273314.8   (b) )2(300314.8   

(c) )2(27314.8   (d) )2(300314.8   

40. For which of the following HE   [MP PET 2003] 

(a) )(42 gON  ⇌ )(2 2 gNO  

(b) )()(2 22 gOgSO   ⇌ )(2 3 gSO   

(c) )()( 22 gClgH   ⇌ )(2 gHCl  

(d) )(
2

1
)( 22 gOgH   ⇌ )(2 lOH  

41. One mole of an ideal gas is allowed to expand freely and 

adiabatically into vacuum until its volume has doubled. A 

statement which is not true concerning this expression is 

[Pb. PMT 1998] 

 (a) 0H   (b) 0S   

 (c) 0E   (d) 0W  

42. At ,27 Co  one mole of an ideal gas is compressed 

isothermally and reversibly from a pressure of 2 atm to 10 

atm. The values of E  and q are )2( R  [BHU 2001] 

(a) 0, – 965.84 cal 

(b) – 965.84 cal, + 965.84 cal  

(c) + 865.58 cal, – 865.58 cal 

(d) – 865.58 cal, – 865.58 cal 

43. The work done by a system is 8 joule, when 40 joule heat 

is supplied to it. What is the increase in internal energy of 

system 

[BHU 2001] 

(a) 25 J (b) 30 J 

(c) 32 J (d) 28 J 

44. A system absorb 600J of heat and work equivalent to 

300J on its surroundings. The change in internal energy 

is  

[Pb. PMT 2004] 

(a) 300 J (b) 400 J 

(c) 500 J (d) 600 J 

45. Work done during isothermal expansion of one mole of an 

ideal gas from 10 atom. to 1 atm at 300K is   [BHU 2004] 

(a) 4938.8 J (b) 4138.8 J 

(c) 5744.1 J (d) 6257.2 J 

46. If gas, at constant temperature and pressure expands then 

its  

[MH CET 2003] 

(a) Entropy increases and then decreases 

(b) Internal energy increases 

(c) Internal energy remains the same 

(d) Internal energy decreases 

47. For the reaction 

 )()()( 235 gClgPClgPCl    [MH CET 2004] 

(a) EH    (b) EH   

(c) EH   (d) None of these 

48. Enthalpy )(H  is equal to   [MH CET  2004] 

(a) Internal energy (E) 

(b) Product of pressure (P) and volume (V) of gas 

(c) Internal energy (E)+PV 

(d) Work (W) done by a system 

49. oE  of combustion of isobutylene is 1 molkJX . The 

value of oH  is   [DCE 2004] 

(a) oE  (b) oE  

(c) 0  (d) oE  

50. One mole of an ideal gas is allowed to expand reversibly 

and adibatically from a temperature of Co27 . If the work 

done during the process is kJ3 , then final temperature of 

the gas is )/20( KJCV   [Pb. CET 2002] 

(a) 100 K (b) 150 K 

(c) 195 K (d) 255 K 

51. Which of the following is correct regarding the internal 

energy of a substance  [Pb. CET 2002] 

(a) It is a state function  

(b) It increases with increase in temperature 

(c) It can be calculated by experiment 

(d) It remains unaffected with change in temperature 

52. For the gaseous reaction,  

 242 2NOON   [Pb. CET 2003] 

(a) EH    (b) EH    

(c) 0H  (d) EH   

53. kJHCOOC 220;22 2    

Which of the following statement is correct for this 

reaction  

[BVP 2004] 

(a) Heat of combustion of carbon is 110 kJ 

(b) Reaction is exothermic 

(c) Reaction needs no initiation 

(d) All of these are correct 

54. An ideal gas expands in volume from 33101 m  to 
32101 m  at 300 K against a constant pressure of 

25101  Nm . The work done is  [AIEEE 2004] 

(a) 270 kJ (b) –900 kJ 

(c) –900 J (d) 900 kJ 

55. Internal energy is   [AFMC 2004] 

(a) Partly potential and partly kinetic  

(b) Totally kinetic 

(c) Totally potential 

(d) None of these 

56. For which of the reaction EH     [MP PET 2004] 
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(a) 22 3HN  ⇌ 32NH  (b) NOON 222   

(c) NaClClNa 22 2   (d) 235 ClPClPCl   

57. The work done during the expansion of a gas from a 

volume of 34dm  to 36dm  against a constant external 
pressure of atm3  is ( JatmL 32.1011  )[CBSE PMT 2004] 

(a) + 304 J (b) –304 J 

(c) – 6 J (d) –608 J 

58. For the reaction, )()()()( 42 lsgs DCBA  . H  and U  

are related as ………  [Orissa JEE 2004] 

(a) UH   (b) RTUH 3  

(c) RTUH   (d) RTUH 3  
 

IInd & IIIrd Law of thermodynamics and Entropy 
 

1. For a reversible spontaneous change S  is 

 (a) 
T

E
  (b) 

T

VP 
  

 (c) 
T

q
  (d) RT log K 

2. When disorder of a system increases, the change is said to 
be 

 (a) Exothermic (b) Non-spontaneous 

 (c) Endothermic (d) Spontaneous 

3. The spontaneous flow of heat is always 

 (a) From low to high pressure 

 (b) From high to high pressure 

 (c) Unidirectional from lower temperature to higher 
temperature 

 (d) Unidirectional from the higher to lower temperature 

4. Mixing of non-reacting gases is generally accompanied by 

 (a) Decrease in entropy 

 (b) Increase in entropy 

 (c) Change in enthalpy 

 (d) Change in free energy 

5. An irreversible process occuring isothermally in an 
isolated system leads to 

 (a) Zero entropy 

 (b) An increase in the total entropy of the system 

 (c) A decrease in the total entropy of the system 

 (d) None of these 

6. The entropy values (in JK-1 mol-1) of H2(g) = 130.6, Cl2(g) = 
223.0 and HCl(g) = 186.7 at 298 K and 1 atm pressure. 
Then entropy change for the reaction 

 )()(2)(2 2 ggg HClClH   is   [BHU 2005] 

 (a) + 540.3 (b) + 727.3 

 (c) – 166.9 (d) + 19.8 

7. Which of the following is the least random state of water 

 (a) Ice 

 (b) Liquid water 

 (c) Steam 

 (d) All present same random state 

8. Which one of the following process is non-spontaneous 

 (a) Dissolution of 4CuSO  in water 

 (b) Reaction between 2H  and 2O  to form water 

 (c) Water flowing down hill 

 (d) Flow of electric current from low potential to high 
potential 

9. Which of the following is zero during adiabatic expansion 
of the gas 

 (a) T   (b) S   

 (c) E   (d) None of these 

10. The entropy of crystalline substances at absolute zero 
going by the third law of thermodynamics should be taken 
as 

[J & K 2005] 

 (a) 100 

 (b) 50 

 (c) Zero 

 (d) Different for different substances 

11. In which state, the matter have highest entropy 

 (a) Solid (b) Liquid 

 (c) Gas (d) Equal in all 

12. Which of the following pairs of a chemical reaction is 
certain to result in spontaneous reaction ?[CBSE PMT 2005] 

(a) Exothermic and decreasing disorder 

(b) Endothermic and increasing disorder 

(c) Exothermic and increasing disorder  

 (d) Endothermic and decreasing disorder 

13. When one mole of monoatomic ideal gas at T K undergoes 
adiabatic change under a constant external pressure of 1 
atm changes volume from 1 litre to 2 litre.  
The final temperature in Kelvin would be [IIT 2005] 

 (a) 
)3/2(2

T
 (b) T + 

0821.03

2


 

 (c) T (d) T  
0821.03

2


 

14. 9.0 gm of OH 2  is vaporised at Co100  and 1 atm 

pressure. If the latent heat of vaporisation of water is 

gmJx / , then S  is given by 

 (a) 
373

x
  (b)  

100

18 x
  

 (c) 
373

18 x
  (d) 

373

18

2

1 x
  

15. The  S  for the vaporisation of 1 mol of water is 88.3  

J/mole K. The value of S  for the condensation of  1 mol 

of vapour will be 

 (a) 88.3 J/mol K (b) 2)3.88(  J/mol K 

 (c) – 88.3 J/mol K (d) 
3.88

1
 J/mol K 

16. For which reaction from the following, S  will be 
maximum 

[AlIMS 1982, 83, 94; AMU 2000] 

 (a) )()(
2

1
)( 2 sCaOgOsCa   

 (b) )()()( 23 gCOsCaOsCaCO   

 (c) )()()( 22 gCOgOsC    

 (d) )(2)()( 22 gNOgOgN   
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17. The occurrence of a reaction is impossible if 

[AIIMS 1982, 91; MP PET 1997;  

MP PMT 1999; DPMT 2002] 

 (a) H  is +ve ; S  is also + ve but STH   

 (b) H  is – ve ;  S  is also – ve  but STH   

 (c) H  is  – ve ; S  is + ve 

 (d) H  is + ve ;  S  is – ve 

18. If the enthalpy of vaporization for water is 186.5 kJ 
1mol , the entropy of its vaporization will be  

[CPMT 1988; DCE 2000] 

 (a) 115.0  molJK   (b) 110.1  molJK   

 (c) 115.1  molJK   (d) 110.2  molJK  

19. Which of the following statement is true. The entropy of 
the universe  [MP PMT 1993; CET Pune 1998] 

 (a) Increases and tends towards maximum value 

 (b) Decreases and tends to be zero  

 (c) Remains constant  

 (d) Decreases and increases with  a periodic rate 

20. When enthalpy and entropy change for a chemical 

reaction are cal3105.2   and cal4.7  1deg   

respectively. Predict the reaction at K298  is 

[AFMC 1998; MH CET 1999; CBSE PMT 2000] 

 (a) Spontaneous (b) Reversible 

 (c) Irreversible (d) Non-spontaneous 

21. The total entropy change for a system and its 
surroundings increases, if the process is 

 (a) Reversible (b) Irreversible 

 (c) Exothermic (d) Endothermic 

22. For chemical reactions, the calculation of change in 
entropy is normally done 

 (a) At constant pressure 

 (b) At constant temperature 

 (c) At constant temperature and pressure both 

 (d) At constant volume 

23. When the value of entropy is greater, then the ability of 
work 

 (a) Is maximum (b) Is minimum 

 (c) Is medium (d) None of these 

24. Which of the following is true for the reaction 

)(2 lOH ⇌ )(2 gOH  at Co100  and 1 atmosphere 

[KCET 1991; AIIMS 1996] 

 (a) 0E   (b) 0H   

 (c) EH   (d) STH   

25. The enthalpy change for the transition of liquid water to 

steam, 13.37  molkJHvap  at K373 . The entropy 

change for the process is [MP PET 1994] 

 (a) 119.111  KmolJ   (b) 113.37  KmolJ   

 (c) 11100  KmolJ   (d) 116.74  KmolJ  

26. When a solid is converted into liquid, entropy 

[MP PET 1993, 95; MP PMT 1996] 

 (a) Becomes zero (b) Remains the same 

 (c) Decreases (d) Increases 

27. In a spontaneous process, the entropy of the system and 
its surroundings [MP PET 1996; NCERT 1975] 

 (a) Equals zero (b) Decreases 

 (c) Increases (d) Remains constant 

28. The positive value of S  indicates that  [MP PMT 1997] 

 (a) The system becomes less disordered 

 (b) The system becomes more disordered 

 (c) The system is in equilibrium position 

 (d) The system tends to reach at equilibrium position 

29. For reaction )()(2 2 sClsCl  , the signs of H  and S  

respectively are [KCET 1996] 

 (a) +, – (b) +, + 

 (c) –, – (d) –, + 

30. The enthalpy of water is kJ386 . What is entropy of water 

[BHU 1997] 

 (a) 0.5 kJ (b) 1.03 kJ 

 (c) 1.5 kJ (d) 22.05 kJ 

31. For which of the processes is S  negative [Pb. PMT 1998] 

 (a) )(2)(2 gHgH    

 (b) atmgNatmgN 8)(1)( 22    

 (c) )()(2)(2 223 gOgSOgSO    

 (d) )()( graphitediamond CC   

32. Identify the correct statement regarding entropy 

[CBSE PMT 1998; BHU 2001] 

 (a) At Co0 , the entropy of a perfectly crystalline 
substance is taken to be zero 

 (b) At absolute zero of temperature, the entropy of a 
perfectly crystalline substance is ve   

 (c) At absolute zero of temperature, the entropy of all 
crystalline substances is taken to be zero 

 (d) At absolute zero of temperature, the entropy of a 
perfectly crystalline substance is taken to be zero 

33. One mole of an ideal gas at K300  is expanded 
isothermally from an initial volume of 1 litre to 10 litres. 
The change in energy for this process is 

)2( 11  KmolcalR  

[CBSE PMT 1998] 

 (a) 163.7 cal (b) 850.2 cal 

 (c) 1381.1 cal (d) Zero 

34. If gJ /900  of heat is exchanged at boiling point of water, 

then what is increase in entropy [BHU 1998] 

 (a) 43.4 J/mole (b) 87.2 J/mole 

 (c) 900 J/mole (d) Zero 

35. A container has hydrogen and oxygen mixture in ratio of  
4 : 1 by weight, then [BHU 1998] 

 (a) Internal energy of the mixture decreases 

 (b) Internal energy of the mixture increases 

 (c) Entropy of the mixture increases  

 (d) Entropy of the mixture decreases 

36. If 0.75 mole of an ideal gas expands isothermally at Co27  

from 15 litres to 25 litres, the maximum work obtained is  
[AFMC 1999] 

(a) 8.40 J (b) 9.34 J 

(c) 10.86 J (d) 10.43 J 
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37. In which of the following conditions a chemical reaction 
can not occur  [AMU 1999] 

(a) H  and S  increase and HST   

(b) H  and S  decrease and STH   

(c) H  increases and S  decreases 

(d) H  decreases and S  increases 

38. An engine operating between Co150  and Co25  takes 
500 J heat from a higher temperature reservoir if there 
are no frictional losses, then work done by engine is  

[MH CET 1999] 

(a) 147.7 J (b) 157.75 J 

(c) 165.85 J (d) 169.95 J 

39. The entropy of a perfectly crystalline solid at absolute zero 
is 

[AMU 2000] 

(a) Positive  (b) Negative 

(c) Zero (d) Not definite 

40. Which of the following conditions will always lead to a 
non-spontaneous change [AMU 2000; KCET (Med.) 2000] 

(a) Positive H  and positive S  

(b) Negative H  and negative S  

(c) Positive H  and negative S  

(d) Negative H  and positive S  

41. Following data is known about melting of a compound 

AB. 12.9  molkJH , 11008.0  molKkJS . Its 

melting point is [Pb. PMT 2000; AIIMS 2000] 

(a) 736 K (b) 1050 K 

(c) K1150  (d) Co1150  

42. The volume of a gas decreases from cc500  to cc300  

when a sample of gas is compressed by an average 
pressure of 0.6 atm. During this process 10 J of heat is 
liberated. The change in internal energy is [Pb. PMT 2000] 

(a) – 2.16 J (b) 12.156 J 

(c) 2.16 J (d) 101.3 J 

43. The standard entropies of )(),(2 sCgCO  and )(2 gO  are 

213.5, 5.690 and 1205 JK  respectively. The standard 

entropy of formation of )(2 gCO  is [CPMT 2001] 

(a) 186.1 JK  (b) 196.1 JK  

(c) 181.2 JK  (d) 186.2 JK  

44. Which of the following endothermic processes are 
spontaneous [CBSE PMT 2001] 

(a) Melting of ice (b) Evaporation of water 

(c) Heat of combustion (d) Both (a) and (b) 

45. For the reaction )(2 sOH  ⇌ )(2 lOH  at Co0  and normal 

pressure  [KCET 2001] 

(a) STH   (b) STH   

(c) GH   (d) STH   

46. One mole of an ideal gas is allowed to expand reversibly 

and adiabatically from a temperature of Co27 . If the work 

done during the process is 3 kJ, the final temperature will 

be equal to )20( 1 JKCv  

[KCET 2000; AFMC 2000; AIIMS 2001] 

(a) 150 K (b) 100 K 

(c) Co85.26  (d) 295 K 

47. The entropy change, in the conversion of one mole of liquid 
water at 373 K to vapour at the same temperature is (Latent 
heat of vaporization of water, )/257.2 gkJHvap   

[AFMC 2002; KCET 2002] 

(a) 105.9 1Jk  (b) 19.107 Jk  

(c) 19.108 Jk  (d) 19.109 Jk  

48. A heat engine absorbs heat 1Q  at temperature 1T  and 

heat 2Q  at temperature 2T . Work done by the engine is 

)( 21 QQ  . This data [AIEEE 2002] 

(a) Violates Ist law of thermodynamics 

(b) Violates Ist law of thermodynamics if 1Q  is –ve 

(c) Violates Ist law of thermodynamics if 2Q  is –ve  

(d) Does not violate Ist law of thermodynamics 

49. Equal volumes of monoatomic and diatomic gases at 
same initial temperature and pressure are mixed. The 
ratio of specific heats of the mixture )/( vp CC  will be 

[AFMC 2002] 

(a) 1 (b) 2 

(c) 1.67 (d) 1.5 

50. The law formulated by Dr. Nernst is [Kerala (Med.) 2002] 

(a) First law of thermodynamics 

(b) Second law of thermodynamics 

(c) Third law of thermodynamics 

(d) Both (a) and (b) 

51. The unit of entropy is  [CBSE PMT 2002] 

(a) 1molJ  (b) 1molJK  

(c) 11  KmolJ  (d) 111 molKJ   

52. The entropy changed involved in the conversion of 1 mole 
of liquid water at 373 K to vapour at the same 
temperature will be  

]/257.2[ vap gmkJH     [MP PET 2002] 

(a) 0.119 kJ (b) 0.109 kJ 

(c) 0.129 kJ (d) 0.120 kJ 

53. When a liquid boils, there is  [JIPMER 2002] 

(a) An increase in entropy 

(b) A decrease in entropy 

(c) An increase in heat of vaporization 

(d) An increase in free energy 

54. Which one of the following has oS  greater than zero 
[AIIMS 2003] 

(a) )(2 gCOCaO  ⇌ )(3 sCaCO  

(b) )(aqNaCl  ⇌ )(sNaCl  

(c) )(3 sNaNO  ⇌ )()( 3 aqNOaqNa    

(d) )(3)( 22 gHgN   ⇌ )(2 3 gNH  

55. The molar heat capacity of water at constant pressure is 
1175  molJK . When 1.0 kJ of heat is supplied to 100 g of 

water which is free to expand the increase in temperature 
of water is [CBSE PMT 2003] 

(a) 6.6 K (b) 1.2 K 

(c) 2.4 K (d) 4.8 K 
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56. The work done to contract a gas in a cylinder, is 462 
joules. 128 joule energy is evolved in the process. What 
will be the internal energy change in the process[MP PMT 2003] 

(a) + 590 joules (b) – 334 joules 

(c) + 334 joules (d) – 590 joules 

57. Highest entropy is in  [BVP 2003] 

(a) Hydrogen (b) Water 

(c) Graphite (d) Mercury 

58. 
70

2
7.10)298(

)()()(
11 

 


lOHaqOHaqH
molKKS o

 

 Standard entropy change for the above reaction is   

[DPMT 2004] 

(a) 113.60  molJK  (b) 117.80  molJK  

(c) 1170  molJK  (d) 117.10  molJK  

59. One mole of water at Co100  is converted into steam at 

Co100  at a constant pressure of 1 atm. The change in 
entropy is [heat of vaporisation of water at 

gmcalCo /540100  ]  [Pb. PMT 2004] 

(a) 8.74 (b) 18.76 

(c) 24.06 (d) 26.06 

60. For a carnot engine, the source is at K500  and the sink at 

K300 . What is efficiency of this engine [BHU 2004] 

(a) 0.2 (b) 0.4 

(c) 0.6 (d) 0.3 

61. Heat require to raise the temperature of 1 mol of a 

substance by Co1  is called  [DCE 2002] 

(a) Specific heat (b) Molar heat capacity 

(c) Water equivalent (d) Specific gravity 

62. Maximum entropy will be in which of the following 

[DCE 2004] 

(a) Ice (b) Liquid water 

(c) Snow (d) Water vapours 

63. The standard entropies of )(),(2 sCgCO  and )(2 gO  are 

213.5, 5.740 and 205 1JK  respectively. The standard 
entropy of formation of 2CO  is   [Pb. CET 2001] 

(a) 176.2 JK  (b) 112.2 JK  

(c) 112.1 JK  (d) 140.1 JK  

64. Which law of thermodyanamics help in calculating 
entropy at different temperatures  [Pb. CET 2003] 

(a) First law (b) Second law 

(c) Third law (d) Zeroth law 

65. Entropy is maximum in case of  [BVP 2004] 

(a) Steam (b) Water at Co0  

(c) Water at Co4  (d) Ice 

66. Considering entropy (S) as a thermodynamic parameter, 
the criterion for the spontaneity of any process is 

[CBSE PMT 2004] 

(a) 0 systemS  only 

(b) 0 gssurroundinS  only 

(c) 0 gssurroundinsystem SS  

(d) 0 gssurroundinsystem SS  

67. A process is taking place at constant temperature and 
pressure. Then   [KCET 2004] 

(a) EH   (b) STH   

(c) 0H  (d) 0S  

68. The enthalpy of vapourization of a liquid is 130 molkJ  

and entropy of vapourization is KmolJ 175  . The boiling 

point of the liquid at 1 atm is  [IIT JEE (Screening) 2004] 

(a) 250K (b) 400K 

(c) 450K (d) 600K 
 

 

 

Heat of reaction 

 

1. If kcalCOOC 2.9422    

 kcalOHOH 3.68
2

1
222   

 kcalOHCOOCH 8.21022 2224   

 then the possible heat of methane will be  [MP PET 1990] 

 (a) 47.3 kcal  (b) 20.0 kcal  

 (c) 45.9 kcal  (d) – 47.3 kcal 

2. Molar heat of vaporisation of a liquid is 16 molkJ . If the 

entropy change is 1116  KmolJ , the boiling point of the 

liquid is  [KCET 2005] 

 (a) Co375  (b) K375  

 (c) K273  (d) Co102  

3. The enthalpy of fusion of ice per mole 

 (a) 18 kJ (b) 8 kJ 

 (c) 80 kJ (d) 6 kJ 

4. In which of the following neutralisation reactions, the 
heat  of neutralisation will be highest 

[MP PMT 1989, 91; AIIMS 1999] 

 (a) OHNH4  and COOHCH3   

 (b) OHNH4   and HCl   

 (c) NaOH  and COOHCH3   

 (d) NaOH  and HCl  

5. If  )2.298(;22  HSOOS   

 )2.98(;
2

1
322  HSOOSO  

 )2.130(;4223  HSOHOHSO   

 )3.287(;
2

1
222  HOHOH   

 then the enthalpy of formation of 42SOH  at 298K will be 

[DPMT 1983; Orissa JEE 2005] 

 (a) kJ7.433   (b) kJ3.650   

 (c) kJ5.320   (d) kJ9.813  

6. From Kirchhoff's equation which factor affects the heat of 
reaction [MP PMT 1990] 

 (a) Pressure (b) Temperature 

 (c) Volume (d) Molecularity 
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7. The molar neutralization heat for KOH  and 3HNO  as 

compared to molar neutralization heat of NaOH   and 

HCl   
[MP PMT 1989] 

 (a) Less (b) More 

 (c) Equal (d) Depends on pressure 
8. An exothermic reaction is one in which the reacting 

substances [CPMT 1974, 79; Bihar MEE 1982; 

 KCET 1992; JIPMER 2001] 
 (a) Have more energy than the products 

 (b) Have less energy than the products 

 (c) Are at a higher temperature than the product 
 (d) None of the above 

9. The heat evolved in the combustion of benzene is given by 

 kJHlOHgCOOHC 6.3264);(3)(6
2

1
7 22266    

 Which of the following quantities of heat energy will be 
evolved when 6639 HCg  are burnt 

[NCERT 1978; MP PET 1990; JIPMER 2001] 
 (a) 816.15 kJ (b) 1632.3 kJ 

 (c) 6528.2 kJ (d) 2448.45 kJ 

10. Thermochemical reactions   

 kJHgCOgOC 5.110);()(
2

1
)graphite( 2    

 kJHgCOgOgCO 2.283);()(
2

1
)( 22   

 From the above reaction, the heat of reaction for 
)()()graphite( 22 gCOgOC   will be 

[CPMT 1988; MP PMT 1989] 
 (a) –  393.7 kJ (b) + 393.7 kJ 
 (c) – 172.7 kJ (d) + 172.7 kJ 

11. The following is (are) endothermic reaction [IIT  JEE 1999] 

 (a) Combustion of methane 

 (b) Decomposition of water 
 (c) Dehydrogenation of ethane to ethylene 

 (d) Conversion of graphite to diamond 

12. Evaporation of water is 
[CPMT 1973; DPMT 1982; MP PMT 1989; MP PET 1999] 

 (a) An endothermic change 

 (b) An exothermic change 
 (c) A process where no heat change occurs 

 (d) A process accompanied by chemical reaction 

13. An exothermic reaction is one which 
[NCERT 1977; MP PMT 1990] 

 (a) Takes place only on heating 
 (b) Is accompanied by a flame 

 (c) Is accompanied by a absorption of heat 

 (d) Is accompanied by evolution of heat 

14. An endothermic reaction is one in which 
[MNR 1980; NCERT 1976] 

 (a) Heat is converted into electricity 
 (b) Heat is absorbed 

 (c) Heat is evolved 

 (d) Heat is converted into mechanical work 

15. Which of the following statement is correct 
[NCERT 1978] 

 (a) H  is positive for exothermic reaction 

 (b) H  is negative for endothermic reaction 
 (c) The heat of neutralization of strong acid and strong 

base is always the same 

 (d) The enthalpy of fusion is negative 
16. The absolute enthalphy of neutralisation of the reaction 

)()()(2)( 22 lOHaqMgClaqHClsMgO  will be 

[CBSE PMT 2005] 

(a) Less than 133.57  molkJ  

(b) 133.57  molkJ  

(c) Greater than 133.57  molkJ  

 (d) 133.57 molkJ  

17. fH  (298 K) of methanol is given by the chemical 

equation [AIIMS 2005] 

 (a) )()(2/1)( 324 gOHCHgOgCH   

 (b) C (graphite) )()(2)(2/1 322 lOHCHgHgO   

 (c) C (diamond) )()(2)(2/1 322 lOHCHgHgO   

 (d) )()(2)( 32 lOHCHgHgCO   

18. If o
fH  for 22OH  and OH 2  are molekJ /188  and 

molekJ /286 . What will be the enthalpy change of the 

reaction )()(2)(2 2222 gOlOHlOH    [MP PMT 1992] 

 (a) molekJ /196  (b) molekJ /146   

 (c) molekJ /494  (d) molekJ /98  

19. The heat of transition )( tH  of graphite into diamond 

would be, where 

 kJxHgCOgOC  );()()graphite( 22   

 kJyHgCOgCC  );()()diamond( 22  [Pb. PET 1985] 

 (a) 1)(  molkJyx   (b) 1)(  molkJyx   

 (c) 1)(  molkJxy   (d) None of these 

20. Correct relationship between heat of fusion )( fusH , heat 

of vaporization )( vapH  and heat of sublimation )( subH  

is 

 (a) subvapfus HHH    

 (b) subfusvap HHH    

 (c) fusvapsub HHH    

 (d) fusvapsub HHH   

21. Which of the following is an example of endothermic 
reaction [MP PMT 1980] 

 (a) kJEHCHHC 0.314;2 62222    

 (b) kJECOOC 5.393;22    

 (c) kJENOON 5.180;222    

 (d) kJEOHOH 8.571;22 222   

22. If the enthalpy of B is greater than of A, the reaction 
BA   is  [MP PMT 1997] 

 (a) Endothermic (b) Exothermic 

 (c) Instantaneous (d) Spontaneous 

23. Given that 

 kJHgCOgOsC 787);(2)(2)(2 22   

 kJHlOHgOgH 286);()(
2

1
)( 222    
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 kJHlOHgCOgOgHC 1301);()(2)(
2

1
2)( 22222   

 Heat of formation of acetylene is 

[KCET 1989; Orissa JEE 2005] 

 (a) kJ1802  (b) kJ1802   

 (c) kJ800   (d) kJ228  

24. Enthalpy change for reaction,    HClClH  22
2

1

2

1
, is 

called 

 (a) Enthalpy of combination (b) Enthalpy of reaction 

 (c) Enthalpy of formation (d) Enthalpy of fusion 

25. The enthalpy of neutralization is about 57.3 kJ for the pair 

 (a) HCl  and OHNH 4   

 (b) OHNH 4  and 3HNO   

 (c) HCl  and NaOH  

 (d) COOHCH 3  and NaOH  

26. Conversion of oxygen to ozone represented by the 
equation 32 23 OO   is an endothermic reaction. 

Enthalpy change H  accompanying the reaction[KCET 1988, 92] 

 (a) Is negative (b) Is positive 

 (c) Is zero (d) Depends on 
temperature 

27. The mutual heat of neutralisation of 40 gm of NaOH  and 
60 gm COOHCH 3  will be [MP PET/PMT 1988] 

 (a) 56.1 kcal (b) Less than 56.1 kcal 

 (c) More than 56.1 kcal (d) 13.7 kcal 

28. The heat of formations of )(gCO  and )(2 gCO  are 4.26  

kcal and 0.94  kcal respectively. The heat of combustion 
of carbon monoxide will be 

[MP PET/PMT 1988; EAMCET 1993] 

 (a) kcal4.26  (b) kcal6.67  

 (c) kcal6.120   (d) kcal8.52  

29. The enthalpy of combustion at 25°C of H2, cyclohexane 
(C6H12) and cyclohexene (C6H10) are –241, –3920 and –
800 KJ / mole respectively. The heat of hydrogenation of 
cyclohexene is [BHU 2005] 

 (a) – 121 KJ / mole (b) + 121 KJ / mole 

 (c) – 242 KJ / mole (d) + 242 KJ / mole 

30. Heat of neutralisation of OHNH 4  and HCl  is 

[EAMCET 1980; Roorkee 1990; MP PMT 1994] 

 (a) kcal7.13   (b) kcal7.13   

 (c) kcal7.13   (d) None of the above 

31. Heat of combustion H  of 42624 ,, HCHCCH  and 22HC  

gases are – 212.8, – 373.0, – 337.0 and – 310.5 kcal 
respectively at the same temperature. The best fuel 
among these gases is 

 (a) 4CH   (b) 62HC   

 (c) 42HC   (d) 22HC  

32. Heat of formation of )(),( 22 lOHgCO  and )(4 gCH  are        

– 94.0, – 68.4 and – 17.9 kcal respectively. The heat of 
combustion of methane is  

 (a) – 212.9 kcal (b) – 136.8 kcal 

 (c) – 304.3 kcal (d) – 105.2 kcal 

33. The heat of reaction does not depend upon  

 (a) Temperature of the reaction 

 (b) Physical state of reactants and products 

 (c) Whether the reaction is carried out at constant 
pressure or at constant volume 

 (d) The method by which the final products are obtained 
from the reactants 

34. Heat of neutralisation of a strong acid by a strong base is 
a constant value because [KCET 1984] 

 (a) Salt formed does not hydrolyse 

 (b) Only H  and OH  ions react in every case 

 (c) The strong base and strong acid react completely 

 (d) The strong base and strong acid react in aqueous 
solution 

35. Heat of neutralisation of an acid by a base is highest when 
[KCET 1985] 

 (a) Both the acid and base are weak 

 (b) Both the acid and base are strong 

 (c) The acid is strong and the base is weak 

 (d) The acid is weak and the base is strong 

36. The standard molar heat of formation of ethane, 2CO  

and water (l) are respectively – 21.1, – 94.1 and – 68.3 
kcal. The standard molar heat of combustion of ethane 
will be 

[IIT JEE 1986; DPMT 2005] 

 (a) – 372 kcal (b) 162 kcal 

 (c) –240 kcal (d) 183.5 kcal 

37. Which of the following reaction is endothermic  
[AFMC 1988] 

 (a) 23 COCaOCaCO    

 (b) FeSSFe    

 (c) OHNaClHClNaOH 2   

 (d) OHCOOCH 2224 22   

38. In the reaction 

 kJHgOHgCOgHgCO 80);()()()( 222   

 H  is known as 

[CPMT 1987; KCET 1993; Bihar CEE 1995] 

 (a) Heat of formation (b) Heat of combustion 

 (c) Heat of neutralization (d) Heat of reaction 

39. Heat of combustion of a substance 

[CPMT 1987, 96; AFMC 1992] 

 (a) Is always positive 

 (b) Is always negative 

 (c) Is equal to heat of formation 

 (d) Nothing can be said without reaction 

40. The heat change for the reaction OHOH 222
2

1
  is 

called 

 (a) Heat of reaction (b) Heat of formation 

 (c) Heat of vaporisation (d) None of the above 

41. The heat change H  for the reaction 

 kcalHCOOCO 135;22 22   is called 

 (a) Heat of formation (b) Heat of reaction 

 (c) Heat of combustion (d) Heat of solution 

42. The heats of combustion of rhombic and monoclinic 
sulphur are respectively 70960 and 71030 calories. What 
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will be the heat of conversion of rhombic sulphur to 
monoclinic 

[MP PMT/PET 1988] 

 (a) 70960 calories (b) 71030 calories 

 (c) – 70 calories (d) + 70 calories 

43. The heat of formation of )(2 lOH  is – 68.0 kcal, the  heat 

of formation of )(2 gOH  is likely to be  

 (a) – 68.0 kcal (b) – 67.4 kcal 

 (c) 80.0 kcal (d) – 58.3 kcal 

44. Which of the following fuels will have the highest calorific 
value (kJ/kg) [MP PMT 1990] 

 (a) Charcoal (b) Kerosene 

 (c) Wood (d) Dung 

45. The heat of combustion of carbon is –94 kcal at 1 atm 
pressure. The intrinsic energy of 2CO  is 

 (a) kcal94   (b) kcal94  

 (c) kcal47   (d) kcal47  

46. The heat of neutralisation of a strong acid and a strong 

alkali is 10.57 molkJ . The heat released when mole5.0  

of 3HNO  solution is mixed with mole2.0  of KOH  is 

[KCET 1991; AIIMS 2002; AMU (Engg.) 2002] 

 (a) kJ0.57   (b) kJ4.11   

 (c) kJ5.28  (d) kJ9.34  

47. A solution of ml500  of KOHM2.0  and ml500  of 

HClM2.0  is mixed and stirred; the rise in temperature is 

1T . The experiment is repeated using ml250  each of 

solution, the temperature raised is 2T . Which of the 

following is true [EAMCET 1987; MP PET 1994] 

 (a) 21 TT    (b) 21 2TT    

 (c) 21 4TT   (d) 12 9TT   

48. Enthalpy of a compound is equal to its 
[CMC Vellore 1991] 

 (a) Heat of combustion (b) Heat of formation 

 (c) Heat of reaction (d) Heat of solution 

 (e) Heat of dilution 

49. Which is the best definition of “heat of neutralization” 

[CMC Vellore 1991] 

 (a) The heat set free when one gram  molecule of a base 
is neutralized by one gram  molecule of an acid in 
dilute solution at a stated temperature 

 (b) The heat absorbed when one gram molecule of an 
acid is neutralized by one gram  molecule of a base in 
dilute solution at a stated temperature 

 (c) The heat set free or absorbed when one gram  atom of 
an acid is neutralized by one gram atom of a base at a 
stated temperature 

(d) The heat set free or absorbed when a normal solution 
containing one gram equivalent of an acid is 
neutralized by a normal solution containing one gram 
equivalent of a base at a stated temperature 

(e) The heat set free when one gram equivalent of an acid 
is neutralized by one gram equivalent of a base in 
dilute solution at a stated temperature 

50. The compound with negative heat of formation are known 
as [DPMT 1981] 

 (a) Endothermic compound 

 (b) Exothermic compound 

 (c) Heat of formation compound 

 (d) None of the above 

51. If kcalOHOHH 7.132   , then the heat of 

neutralization for complete neutralization of one mole of 

42SOH  by base will be [MP PMT 1990] 

 (a) 13.7 kcal (b) 27.4 kcal 

 (c) 6.85 kcal (d) 3.425 kcal 

52. The lowest value of heat of neutralization is obtained for 

[KCET 1988; MP PMT 1990] 

 (a) NaOHHCl   

 (b) OHNHCOOHCH 43   

 (c) HClOHNH 4  

 (d) COOHCHNaOH 3  

53. Heat of neutralisation for the given reaction 

OHNaClHClNaOH 2  is 11.57 molkJ . What will 

be the heat released when mole25.0  of NaOH  is titrated 

against mole25.0  of HCl   [CPMT 1990] 

 (a) 15.22 molkJ   (b) 11.57 molkJ   

 (c) 13.14 molkJ   (d) 16.28 molkJ  

54. Reaction, )(2)()( 22 gHIgIgH   kcalH 40.12 . 

According to this, the heat of formation of HI will be 

[MP PET 1990] 

 (a) 12.4 kcal (b) – 12.4 kcal 

 (c) – 6.20 kcal (d) 6.20 kcal 

55. All reactions with chemical dissociation are[MP PMT 1990] 

 (a) Reversible 

 (b) Reversible and endothermic 

 (c) Exothermic 

 (d) Reversible or irriversible and endothermic or 
exothermic 

56. The heat of formation is the change in enthalpy 
accompanying the formation of a substance from its 
elements at 298 K and 1 atm pressure. Since the 
enthalpies of elements are taken to be zero, the heat of 
formation )( H  of compounds [NCERT 1978; KCET 1993] 

 (a) Is always negative  

 (b) Is always positive 

 (c) May be negative or positive  

 (d) Is zero 

57. The heat of combustion of )graphite()(4 ,CCH g  and )(2 gH  are 

kcalkcal 40,20   and kcal10  respectively. The heat of 

formation of methane is [EAMCET 1998] 

 (a) kcal0.4   (b) kcal40   

 (c) kcal80   (d) kcal80  

58. If a chemical reaction is accompanied by the evolution of 
heat, it is  [BHU 1979] 

 (a) Catalytic (b) Photochemical 

 (c) Endothermic (d) Exothermic 
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59. A reaction that takes place with the absorption of energy 
is  

[EAMCET 1977] 

 (a) Burning of a candle (b) Rusting of iron 

 (c) Electrolysis of water (d) Digestion of food 

60. Which of the following is an endothermic reaction 

[EAMCET 1980; MP PMT 1980;  

IIT JEE 1989; JIPMER 2002] 

 (a) OHOH 222 22    

 (b) NOON 222    

 (c) OHSONaSOHNaOH 24242 22    

 (d) OHCOOHHCO 22522 323   

61. One of the phenomena which cannot be described as 
combustion is  [EAMCET 1979] 

 (a) Oxidation of coal in air 

 (b) Burning of magnesium in nitrogen 

 (c) Reaction of antimony in chlorine 

 (d) Lighting of an electric lamp 

62. Which of the following statements is correct about heat  of 
combustion  [MADT Bihar 1982] 

 (a) It may be exothermic in some cases and endothermic 
in other cases 

 (b) It is applicable to gaseous substances only  

 (c) It is always an exothermic reaction 

 (d) Its value does not change with temperature 

63. kcalHOHOH 39.68;
2

1
222   

  OHK 2 Water kcalHHaqKOH 48;
2

1
)( 2    

 KOH Water kcalHaqKOH 14);(   

 The heat of formation of KOH  is (in kcal) [CPMT 1988] 

 (a) 144839.68    (b) 144839.68    

 (c) 144839.68    (d) 68.39 + 48 + 14 

64. Which of the following reaction can be used to define the 
heat of formation of )(2 gCO  

[MP PMT 1989; MH CET 2001] 

 (a) )()((graphite) 22 gCOgOC    

 (b) )(2)()(2)( 2224 lOHgCOgOgCH    

 (c) )()(
2

1
)( 22 gCOgOgCO    

 (d) )(36)(
2

1
7)( 22266 lOHCOgOlHC   

65. The enthalpy of formation of ammonia is 10.46  molkJ . 

The enthalpy change for the reaction 
)(3)(2)(2 223 gHgNgNH   is 

 (a) 46.0 kJ 1mol   (b) 92.0 kJ 1mol   

 (c) – 23.0 kJ 1mol  (d) – 92.0 kJ 1mol  

66. The heat of combustion of benzene determined in a bomb 

calorimeter is 1870  molkcal  at Co25 . The value  of 

E  for the reaction is  

 (a) kcal1740  (b) kcal870   

 (c) kcal872  (d) kcal874  

67. The formation of water from )(2 gH  and )(2 gO  is an 

exothermic reaction because [MP PMT/PET 1988] 

 (a) The chemical energy of )(2 gH  and )(2 gO  is more 

than that of water 

 (b) The chemical energy of )(2 gH  and )(2 gO  is less than 

that of water 

 (c) Not dependent on energy 

 (d) The temperature of )(2 gH  and )(2 gO  is more than 

that of water 

68. In the reaction for the transition of carbon in the diamond 
form to carbon in the graphite form, H  is cal5.453 . 

This points out that  [BHU 1981; KCET 1986, 89] 

 (a) Graphite is chemically different from diamond 

 (b) Graphite is as stable as diamond  

 (c) Graphite is more stable  than diamond 

 (d) Diamond is more stable than graphite 

69. In the combustion of hydrocarbons, H  is  [BHU 1981] 

 (a) Negative (b) Zero 

 (c) Positive (d) Undeterminate 

70. The standard heats of formation in kcal 1mol  of )(2 gNO  

and )(42 gON  are 8.0 and 2.0 respectively. The heat of 

dimerization of 2NO  in kcal  is 

 )()(2 422 gONgNO      [NCERT 1983] 

 (a) 10.0 (b) – 6.0 

 (c) – 12.0 (d) – 14.0 

71. The difference between heats of reaction at constant 
pressure and at constant volume for the reaction 

)(6)(12)(15)(2 22266 lOHgCOgOlHC  at Co25 in kJ 

is 

[IIT JEE 1991; Kerala PMT 2004] 

 (a) –7.43 (b) + 3.72 

 (c) –3.72 (d) + 7.43 

72. C (diamond) 395);()( 22  HgCOgC  kJ 

 C  (graphite) 5.393);()( 22  HgCOgO  kJ  

 From the data, the H  when diamond is formed from 
graphite, is  [CBSE PMT 1989; BHU 1987] 

 (a) kJ5.1   (b) kJ5.1   

 (c) kJ0.3   (d) kJ0.3  

73. Which of the following values of heat of formation 
indicates that the product is least stable [MP PMT 1991] 

 (a) kcal94   (b) kcal6.231   

 (c) kcal4.21   (d) kcal8.64  

74. Which of the following equations correctly represents the 

standard heat of formation )( o
fH  of methane 

[IIT JEE (Screening) 1992] 

 (a) )()(2)( 42 gCHgHdiamondC   

 (b) )()(2)( 42 lCHgHgraphiteC    

 (c) )()(2)( 42 gCHgHgraphiteC    
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 (d) )(4)( 4 gCHHgraphiteC   

75. In which of the following reactions does the heat change 
represent the heat of formation of water [EAMCET 1991] 

 (a) kcalHlOHgOgH 116);(2)()(2 222   

 (b) kcalHlOHgOgH 58);()(
2

1
)( 222    

 (c) kcalHlOHaqOHaqH 7.13);(2.)(.)( 2     

 (d) )()(2)(
2

1
2)( 22222 lOHgCOgOgHC  ; 

 kcalH 310  

76. Values of heats of formation for 2SiO and MgO  are 

4.48  and kJ7.34  respectively. The heat of the 

reaction SiMgOSiOMg  22 2  is [KCET 1990] 

 (a) kJ16.21  (b) kJ10.21   

 (c) kJ62.13  (d) kJ6.13  

77. Based on the following thermochemical equations 

 kJHgHgCOsCgOH 131);()()()( 22   

 kJHgCOgOgCO 282);()(
2

1
)( 22   

 kJHgOHgOgH 242);()(
2

1
)( 222    

 kJXHgCOgOsC  );()()( 22   

 The value of X  is   [CBSE PMT 1992] 

 (a) kJ393   (b) kJ655  

 (c) kJ393  (d) kJ655  

78. Heat of transition is the heat evolved or absorbed when a 
substance is converted from  [KCET 1984] 

 (a) Solid to liquid 

 (b) Solid to vapour 

 (c) Liquid to vapour 

 (d) One allotropic form to another allotropic form 

79. For the allotropic change represented by equation 
)()( graphiteCdiamondC  ; the enthalpy change is 

kJH 89.1 . If g6  of diamond and g6  of graphite are 

separately burnt to yield carbon dioxide, the heat 
liberated in the first case is [KCET 1988; DPMT 2000] 

 (a) Less than in the second case by kJ89.1   

 (b) More than in the second case by kJ89.1  

 (c) Less than in the second case by kJ34.11   

 (d) More than in the second case by kJ945.0  

80. For an exothermic reaction 

[MP PET 1994; Manipal MEE 1995] 

 (a) H  of the products is less than H  of the reactants 

 (b) H  of the products is more than H  of the reactants 

 (c) H  of the products is equal to H  of the reactants 

 (d) H  is always positive 

81. The energy evolved is highest for which of the following 
reactions [MP PET 1994] 

 (a) 1  FeF   (b)   CleCl   

 (c)   22 SeS   (d)   22 OeO  

82. In the combustion of gm0.2  of methane kcal25  heat is 

liberated, heat of combustion of methane would be 

[MP PMT 1994] 

 (a) kcal100  (b) kcal200   

 (c) kcal300  (d) kcal400  

83. Complete combustion of 4CH  gives [BHU 1995] 

 (a) OHCO 22    (b) 22 HCO    

 (c) 2COCl   (d) OHCOCO 22   

84. If enthalpies of formation of )(),( 242 gCOgHC  and 

)(2 lOH  at Co25  and atm1  pressure be 52, – 394 and 

1286  molkJ  respectively, the enthalpy of combustion 

of )(42 gHC  will be 

[CBSE PMT 1995; AIIMS 1998; Pb. PMT 1999] 

 (a) 11412  molkJ   (b) 11412  molkJ   

 (c) 12.141  molkJ  (d) 12.141  molkJ  

85. Carbon and carbon monoxide burn in oxygen to form 
carbon dioxide according to the following reactions 

 1
22 394;  molkJHCOOC   

 1
22 569;22  molkJHCOOCO   

 The heat of formation of mol1 of carbon monoxide is thus 

[MP PET 1995] 

 (a) 10.219  molkJ   (b) 15.109  molkJ   

 (c) 10.175  molkJ  (d) 15.87  molkJ  

86. Heat of formation in the reaction 

 kcalHClClH 44222   is [MP PMT 1995] 

 (a) 44  kcal (b) 44000  kcal 

 (c) 22 kcal (d) 11 kcal 

87. When water is added to quick lime, the reaction is 

[MP PMT 1995] 

 (a) Exothermic (b) Endothermic 

 (c) Explosive (d) None of these 

88. In an exothermic reaction H  is 

[MP PMT 1995; CPMT 1999] 

 (a) Positive (b) Negative 

 (c) Zero (d) Both positive or 
negative 

89. The heat change for the following reaction 
)()(2)( 2 lCSsSsC   is known as  [MP PMT 1996] 

 (a) Heat of vaporization (b) Heat of solution 

 (c) Heat of fusion (d) Heat of formation 

90. The enthalpy of combustion of benzene from the 
following data will be 

 (i) kJHlHCgHsC 9.45);()(3)(6 662   

 (ii) kJHlOHgOgH 9.285);()(
2

1
)( 222    

 (iii) kJHgCOgOsC 5.393);()()( 22    
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 (a) + 3172.8 kJ  (b) – 1549.2 kJ 

 (c) – 3172.8 kJ (d) – 3264.6 kJ 

91. Enthalpy of formation of HF  and HCl  are kJ161  and 

kJ92  respectively. Which of the following statements is 

incorrect [KCET 2003] 

 (a) HCl  is more stable than HF   

 (b) HF  and HCl  are exothermic compounds 

 (c) The affinity of fluorine to hydrogen is greater than 
the affinity of chlorine to hydrogen 

 (d) HF  is more stable than HCl  

92. The heat of reaction at constant pressure is given by 

[MP PMT 1997] 

 (a) RP EE    (b) PR EE    

 (c) RP HH   (d) PR HH   

93. In an endothermic reaction, the value of H  is 

[CBSE PMT 1999; AIIMS 1998; BHU 2000; MP PMT 2000] 

 (a) Zero (b) Positive 

 (c) Negative (d) Constant 

94. gm2016.2  of acetaldehyde produced kcal95.13  of heat 

on combustion in 2O . Calculate the heat of combustion of 

CHOCH 3   [Bihar CEE 1995] 

 (a) 279 kcal  (b) 972 kcal  

 (c) 27.9 kcal (d) 2.79 kcal 

95. kJHCOOC 42;
2

1
2   

 kJHCOOCO 24;
2

1
22    

 The heat of formation of 2CO  is  [CPMT 1996] 

 (a) – 16 kJ (b) + 66  kJ 

 (c) + 16 kJ (d) – 66  kJ 

96. Standard molar enthalpy of formation of 2CO  is equal to 

[IIT JEE 1997; BHU 2001] 

 (a) Zero 

 (b) The standard molar enthalpy of combustion of 
gaseous carbon 

 (c) The sum of standard molar enthalpies of formation of 

CO  and 2O  

 (d) The standard molar enthalpy of combustion of 
carbon (graphite) 

97. In the complete combustion of butanol )(94 lOHHC , if 

H  is enthalpy of combustion and E  is the heat of 
combustion at constant volume, then [EAMCET 1997] 

 (a) EH    

 (b) EH    

 (c) EH    

 (d) EH  ,  relation cannot be predicted 

98. XHCOOC  ;22   

 YHCOOCO  ;
2

1
22   

 Then the heat of formation of CO  is 

[BHU 1997; DPMT 2002] 

 (a) YX    (b) XY 2   

 (c) YX    (d) YX 2  

99. The values of heat of formation of 2SO  and 3SO  are 

kJ2.298  and kJ2.98 . The heat of reaction of the 

following reaction will be 

 322
2

1
SOOSO    [BHU 1997; CBSE PMT 2000] 

 (a) kJ200   (b) kJ2.356   

 (c) kJ200   (d) kJ2.396  

100. Calculate the standard heat of formation of carbon 
disulphide )(l , given that the standard heat of combustion 

of carbon )(s , sulphur )(s  and carbon disulphide )(l  are 

72.293,3.393   and 176.1108  molkJ  respectively 

[Roorkee 1989; BHU 1997] 

 (a) 102.128  molkJ  (b) 1802.12  molkJ   

 (c) 102.128  molkJ  (d) 1802.12  molkJ  

101. Fermentation is a reaction called [RPMT 1997] 

 (a) Endothermic (b) Exothermic 

 (c) Isotemperature (d) Reversible 

102. gm8  of 4CH  is completely burnt in air. The number of 

moles of water produced are [Orissa JEE 1997] 

 (a) 0.5 (b) 1 

 (c) 2 (d) 18 

103. For the reaction )(3)(2)(2)( gDgCgBgA  , the value 

of E  at Co27  is 19.0 kcal. The value of H  for the 

reaction would be )0.2( 11  molKcalR  

[Roorkee Qualifying 1998] 

 (a) 20.8 kcal (b) 19.8 kcal 

 (c) 18.8 kcal (d) 20.2 kcal 

104. The enthalpy of solution of )(2 sBaCl  and )(2. 22 sOHBaCl  

are 6.20  and 18.8 molkJ  respectively. The enthalpy 

change for the reaction  OHsBaCl 22 2)(  is 

[Roorkee Qualifying 1998] 

 (a) 29.4 kJ (b) – 11.8 kJ 

 (c) – 20.6 kJ (d) – 29.4 kJ 

105. The enthalpy change of a reaction does not depend on 

[AIIMS 1997] 

 (a) The state of reactants and products 

 (b) Nature of reactants and products 

 (c) Different intermediate reaction 

 (d) Initial and final enthalpy change of a reaction 

106. kcalxSOOS 2
2

3
32    

 kcalySOOSO  322
2

1
  

 Find out the heat of formation of 2SO  

[AIIMS 1997; CBSE PMT 1999; KCET 1999] 

 (a) yx 2   (b) yx 2   

 (c) yx    (d) yx /2  
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107. The combustion enthalpies of carbon, hydrogen and 

methane are 15.395  molkJ , 18.285  molkJ  and 

14.890  molkJ  respectively at Co25 . The value of 

standard formation enthalpies of methane at that 
temperature is [Pb. PMT 1998] 

 (a) 14.890 molkJ   (b) 18.298  molkJ   

 (c) 17.74  molkJ  (d) 17.107  molkJ  

108. Equal volumes of methanoic acid and sodium hydroxide 
are mixed. If x  is the heat of formation of water, then 
heat evolved on neutralisation is [BHU 1998] 

 (a) More than x   (b) Equal to x   

 (c) Twice of x   (d) Less than x  

109. The neutralisation of a strong acid by a strong base 

liberates an amount of energy per mole of H  that[BHU 1998] 

 (a) Depends upon which acid and base are involved 

 (b) Depends upon the temperature at which the reaction 
takes place 

 (c) Depends upon which catalyst is used 

 (d) Is always the same 

110. When g5.0  of sulphur is burnt to kJSO 6.4,2  of heat is 

liberated. What is the enthalpy of formation of sulphur 
dioxide [KCET 1998; AFMC 2001] 

 (a) + 147.2 kJ (b) – 147.2 kJ 

 (c) – 294.4 kJ (d) + 294.4 kJ 

111. Ozone is prepared by passing silent electric discharge 
through oxygen. In this reaction [AFMC 1998] 

 (a) Energy is given out 

 (b) Energy is absorbed 

 (c) Oxygen is loaded with energy 

 (d) Oxygen is dissociated into atoms 

112. Combustion of glucose takes place according to the 
equation,  

OHCOOOHC 2226126 666  , kcalH 72 . How 

much energy will be required for the production of 1.6 g 
of glucose (Molecular mass of glucose = 180 g) [AFMC 1999] 

(a) 0.064 kcal (b) 0.64 kcal 

(c) 6.4 kcal (d) 64 kcal 

113. Given that  

kJHgCOgOsC 394),()()( 22   

kJHlOHgOgH 568),(2)()(2 222   

)(2)()(2)( 2224 lOHgCOgOgCH  kJH 892  

Heat of formation of 4CH  is    [DCE 1999] 

(a) – 70 kJ (b) 71.8 kJ 

(c) – 244 kJ  (d) + 782 kJ 

114. Calculate the heat of formation of )(5 sPCl  from the 

following data 

kcalHlPClgClsP 8.151);(2)(3)(2 32   

kcalHsPClgCllPCl 8.32);()()( 523   

 [JIPMER 1999] 

(a) – 108.7 kcal (b) + 108.7 kcal 

(c) – 184.6 kcal (d) + 184.6 kcal 

115. When 350 cm  of a strong acid is added to 350 cm  of an 

alkali, the temperature rises by Co5 . If  3250 cm  of each 

liquid are mixed, the temperature rise would be  
[KCET 1999] 

(a) Co5  (b) Co10  

(c) Co25  (d) Co20  

116. )()(
2

1
)( 222 lOHgOgH  ;  

H  at 298 K = – 285.8 kJ 

The molar enthalpy of vaporisation of water at 1 atm and 

Co25  is 44 kJ. The standard enthalpy of formation of 1 

mole of water vapour at Co25  is  [KCET 1999] 

(a) – 241.8 kJ (b) 241.8 kJ 

(c) 329.8 kJ (d) –329.8 kJ 

117. When 4 g of iron is burnt to ferric oxide at constant 
pressure, 29.28 kJ of heat is evolved. What is the enthalpy 
of formation of ferric oxide (At. Wt. of Fe = 56) 

[AIIMS 1999] 

(a) – 81.98 kJ (b) – 819.8 kJ 

(c) – 40.99 kJ (d) + 819.8 kJ 

118. When a strong acid, strong base or their salt are dissolved 
in water, they are completely ionised. If a strong acid is 

added to a strong base, H  ions from the former combine 

with OH  ions of the latter forming water. The formation 
of each water molecule liberates a certain quantity of 
energy and the reaction is exothermic. The heat liberated 
when one mole of water is formed by combining 
hydrochloric acid and sodium hydroxide is 13.7 kcal. The 
heat liberated when one mole of water is formed by 
combining sulphuric acid and sodium hydroxide is [AMU (Engg.) 1999] 

(a) 25.5 kcal (b) 8.5 kcal 

(c) 13.7 kcal (d) 34 kcal 

119. 2.1 g of Fe combines with S evolving 3.77 kJ. The heat of 
formation of FeS in kJ/mol is  [AMU (Engg.) 1999] 

(a) – 1.79 (b) – 100.5 

(c) – 3.77 (d) None of these 

120. In the reaction: kJHHClClH 194,222  . Heat of 

formation of HCl  is  [KCET 2000; AFMC 2000; CPMT 2000] 

(a) + 97 kJ (b) + 194 kJ 

(c) – 194 kJ (d) – 97 kJ 

121. Enthalpy of neutralisation of acetic acid by NaOH  is 
./6.50 molkJ  and the heat of neutralisation of a strong 

acid with a strong base is – 55.9 kJ/mol. What is the value 
of H  for the ionisation of COOHCH 3    [AIIMS 2000] 

(a) + 5.3 kJ/mol (b) + 6.2 kJ/mol 

(c) + 8.2 kJ/mol (d) + 9.3 kJ/mol 

122. Heat of neutralization of the acid-base reaction is 57.32 kJ 
for  [JIPMER 2000] 

(a) LiOHHNO 3  (b) KOHHCOOH   

(c) OHNHHCl 4  (d) NaOHCOOHCH 3  

123. The heat change for the following reaction at Ko298  and 
at constant pressure is kcal3.7   

)(2/1)(2)( 22 gBsAsBA  , kcalH 3.7  
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The heat change at constant volume would be  

[DCE 2000] 

(a) 7.3 kcal (b) More than 7.3 

(c) Zero (d) None of these 

124. The heat evolved in the combustion of benzene is given by 
the equation 

)(6)(3)(
2

1
7)( 22266 gCOlOHgOlHC   

10.781  molkcalH  

Which of the following quantities of heat energy will be 
evolved when 39 g of benzene is burnt in an open 
container  

[MP PET 2000] 

(a) 122.25 kcal 1mol  (b) 390.5 kcal 1mol  

(c) 1562.0 kcal 1mol  (d) 586.75 kcal 1mol  

125. kcalHgHClgClgH 44.)(2)()( 22   

),()(2)(2)(2 2 gHsNaClgHClsNa  kcalH 152  

For the reaction  HsNaClgClsNa ),()(
2

1
)( 2  

[KCET 2000] 

(a) – 108 kcal (b) – 196 kcal 

(c) – 98 kcal (d) 54 kcal 

126. The o
fH  for )(),(2 gCOgCO  and )(2 gOH  are – 393.5,       

–110.5 and – 241.8kJmol–1 respectively. The standard 
enthalpy change  (in kJ) for the reaction  )()( 22 gHgCO  

)()( 2 gOHgCO   is [IIT JEE (Screening) 2000] 

(a) 524.1 (b) 41.2 

(c) – 262.5 (d) – 41.2 

127. Which of the following compounds will absorb the 
maximum quantity of heat when dissolved in the same 
amount of water ? The heats of solution of these 

compounds at Co25  in kJ/mole of each solute is given in 
brackets [AMU (Engg.) 2000] 

(a) )33(3 HHNO  (b) )64.17( HKCl  

(c) )5.25(34 HNONH  (d) )1.74( HHCl  

128. In the reaction HHCSSC  ,2 2  is the  

[AMU (Engg.) 2000] 

(a) Heat of combustion (b) Heat of neutralisation 

(c) Heat of solution (d) None of these 

129. The heat of formation of methane 
)()(2)( 42 gCHgHsC   at constant pressure is 18500 cal 

at Co25 . The heat of reaction at constant volume would 
be [MH CET 2000] 

(a) 17904 cal (b) 18202 cal 

(c) 18798 cal (d) 19096 cal 

130. The enthalpy of combustion of )(66 lHC  is          – 3250 kJ. 

When 0.39 g of benzene is burnt excess of oxygen in an 
open vessel, the amount of heat evolved is 

[KCET 2000; AFMC 2000; DCE 2000] 

(a) 16.25 J (b) 16.25 kJ 

(c) 32.5 J (d) 32.5 kJ 

131. kcalHCOgOsC 94;)()( 22   

kcalHCOgOgCO 2.135;)(
2

1
)( 22   

Then heat of formation of )(gCO  is  [DCE 2001] 

(a) – 26.4 kcal (b) 41.2 kcal 

(c) 26.4 kcal (d) – 229.2 kcal 

132. The heat of neutralization of HCl  and NaOH  is 

[MP PET 2001] 

(a) Zero (b) – 57.3 kJ 

(c) + 57.3 kJ (d) None of these 

133. The following thermochemical reactions are given 

kJMOOM 4.351
2

1
2   

kJXOOX 8.90
2

1
2   

It follows that the heat of reaction for the following 

process XOM   ⇌ XMO   is given by  [AMU 2001] 

(a) 422.2 kJ (b) 268.7 kJ 

(c) – 442.2 kJ (d) 260.6 kJ 

134. If the heat of combustion of carbon monoxide at constant 

volume and at Co17  is – 283.3 kJ, then its heat of 

combustion  at constant pressure 

)degree314.8( 1-1  molJR  [CPMT 2001] 

(a) – 284.5 kJ (b) 284.5 kJ 

(c) 384.5 kJ (d) – 384.5 kJ 

135. Heat of formation of OH 2  is molekJ /188  and 22OH  is 

./286 molekJ  The enthalpy change for the reaction 

2222 22 OOHOH   is  [BHU 2001] 

(a) 196 kJ (b) – 196 kJ   

(c) 984 kJ (d) – 984 kJ 

136. The values of H  for the combustion of ethene and 
ethyne are – 341.1 and – 310.0kcal respectively. Which of 
the following is a better fuel [BHU 2001] 

(a) 22 HC  (b) 42 HC  

(c) Both of these (d) None of these 

137. For exothermic reaction, the equilibrium constant 

[JIPMER 2001] 

(a) Increases with increase of P 

(b) Decreases with increase of P 

(c) Increases with increase of temperature 

(d) Decreases with increase of temperature 

138. In order to decompose 9 g water 142.5 kJ heat is required. 
Hence the enthalpy of formation of water is  [KCET 2001] 

(a) – 142.5 kJ (b) + 142.5 kJ 

(c) – 285 kJ (d) + 285 kJ 

139. What is n  for combustion of 1 mole of benzene, when 

both the reactants and the products are gas at 298 K 
[Pb. PMT 2001] 

(a) 0 (b) 3/2 

(c) – 3/2 (d) 1/2 

140. If kcalCOOC 2.9422   

kcalOHOH 3.68
2

1
222   
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kcalOHCOOCH 8.21022 2224   

Then the possible heat of methane will be  [UPSEAT 2001] 

(a) 47.3 kcal (b) 20.0 kcal 

(c) 45.9 kcal (d) – 47.3 kcal 

141. Heat of neutralization of strong acid and weak base is  

[UPSEAT 2001] 

(a) 11.57 molkJ  

(b) 17.13 molkJ  

(c) Less than 17.13 molkcal  

(d) More than 17.13 molkcal  

142. A system is changed from state A to state B by one path 
and from B to A another path. If 1E  and 2E  are the 

corresponding changes in internal energy, then  
[Pb. PMT 2001] 

(a) veEE  21  (b) veEE  21  

(c) 021  EE  (d) None of these 

143. The heat evolved during the combination of 24 g C and 
128 g S following the change is  

kcalHCSSC 0.22;22    [MH CET 2001] 

(a) 11 kcal (b) 32 kcal 

(c) 44 kcal (d) 22 kcal 

144. When the aqueous solution of 0.5 mole 3HNO  is mixed 

with the 0.3 mole of OH  solution, then what will be the 
liberated heat (Enthalpy of neutralization is = 57.1 kJ) 

[Kerala CET 2005] 

 (a) 28.5 kJ (b) 17.1 kJ 

 (c) 45.7 kJ (d) 1.7 kJ 

(e) 2.85 kJ 

145. A cylinder of gas is assumed to contain 11.2 kg of butane 
)( 104 HC . If a normal family needs 20000 kJ of energy 

per day. The cylinder will last: (Given that H  for 
combustion of butane is – 2658 kJ) [AMU (Engg.) 2002] 

(a) 20 days (b) 25 days 

(c) 26 days (d) 24 days 

146. Compounds with high heat of formation are less stable 
because  [KCET 2002] 

(a) High temperature is required to synthesise them 

(b) Molecules of such compounds are distorted 

(c) It is difficult to synthesis them 

(d) Energy rich state leads to instability 

147. The heat evolved in the combustion of methane is given 
by the following equations: 

);()()(2)( 2224 lOHgCOgOgCH  kJH 3.890  

How many grams of methane would be required to 
produce 445.15 kJ of heat of combustion  [AMU 2002] 

(a) 4 g (b) 8 g 

(c) 12 g (d) 16 g 

148. Heats of combustion )( oH  for )(),( 2 gHsC  and )(4 gCH  

are 68,94   and ./213 molkcal  respectively. The value 

of oH  for the reaction, 

)()(2)( 42 gCHgHsC   is    [CBSE PMT 2002] 

(a) – 85 kcal (b) – 111 kcal 

(c) – 17 kcal (d) – 170 kcal 

149. If the value of H  in a reaction is positive, then the 
reaction is called  [BHU 2002] 

(a) Exothermic (b) Endothermic 

(c) Polymorphic (d) Polytropic 

150. Enthalpy of neutralisation of OHNH 4  and HCl , is 

numerically  
[JIPMER 2002; Kurukshetra CEE 2002] 

(a) 11.57 molkJ  (b) 11.57  molkJ  

(c) 11.57  molkJ  (d) Zero 

151. The heat of neutralisation will be highest in[MP PMT 2002] 

(a) OHNH 4  and COOHCH 3  

(b) OHNH 4  and HCl  

(c) KOH  and COOHCH 3  

(d) KOH  and HCl  

152. If a mole of 2H  molecule is heated to high temperature 

the following reaction takes place [Kerala (Med.) 2002] 

(a) )()(436)(2 gHgHkJgH   

(b) )(2820)( 22 gHkJgH   

(c) 22 2436)(2 HJgH   

(d)   HHHH 22  

153. Which of the following reactions is not exothermic  
[MP PET 2002] 

(a) )()()( 22 gCOgOsC   

(b) )()(2)( 2 gCSsSsC   

(c) )(2)()(2)( 2224 lOHgCOgOgCH   

(d) )()(
2

1
)( 22 gCOgOgCO   

154. On combustion, carbon forms two oxides CO and 2CO , 

Heat of formation of 2CO  gas is 94.3 kcal and that of CO 

is 26.0 kcal. Heat of combustion of carbon is [JIPMER 2002] 

(a) 26.0 kcal (b) – 94.3 kcal 

(c) 68.3 kcal (d) – 120.3 kcal 

155. 1 mole of conc. HCl requires X moles of dilute NaOH for 
neutralisation and 1 mole of concentrate 42SOH  requires 

Y moles of small dilute NaOH  then which of the 
following reaction is true  [MH CET 2002] 

(a) XY
2

1
  (b) YX

2

1
  

(c) YX 2  (d) None of these 

156. Which of the reaction defines o
fH  

[IIT -JEE (Screening) 2003] 

(a) )()( 22)diamond( gCOgOC   

(b) )()(
2

1
)(

2

1
22 gHFgFgH   

(c) )(2)(3)( 322 gNHgHgN   

(d) )()(
2

1
)( 22 gCOgOgCO   

157. One gram sample of 34 NONH  is decomposed in a bomb 

calorimeter. The temperature of the calorimeter increases 
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by 6.12 K the heat capacity of the system is 1.23 kJ/g/deg. 
What is the molar heat of decomposition for 34 NONH  

[AIIMS 2003] 

(a) – 7.53 kJ/mol (b) – 398.1 kJ/mol 

(c) – 16.1 kJ/mol (d) – 602 kJ/mol 

158. For which one of the following equations is oH react  equal 

to o
fH  for the product [CBSE PMT  2003] 

(a) )(2)()(2 22 gCOgOgCO   

(b) )()()( 3232 gONgOgN   

(c) )(2)()(2)( 2224 gHCllClCHgClgCH   

(d) )()(2)( 42 gXeFgFgXe   

159. Enthalpy change for a reaction does not depend upon 

[AIEEE 2003] 

(a) The physical states of reactants and products 

(b) Use of different reactants for the same product 

(c) The nature of intermediate reaction steps 

(d) The differences in initial or final temperatures of 
involved substances 

160. diaC  + ;22 COO   molekJH /3.395  

molekJHCOOCgr /4.393;22   

 HCCgr ;dia    [BHU 2003] 

(a) – 3.8 (b) – 1.9 

(c) + 3.8 (d) + 1.9 

161. What is the weight of oxygen that is required for the 
complete combustion of 2.8 kg of ethylene? [BVP 2003] 

(a) 9.6 kg (b) 96.0 kg 

(c) 6.4 kg (d) 2.8 kg 

162. For complete neutralization of HCl  with ,NaOH  the heat 

of neutralization is  [MP PET 2003] 

(a) 170.13  molkJ  (b) 170.13  molkJ  

(c) 132.57  molkJ  (d) 132.57  molkJ  

163. The heat of combustion of carbon to 2CO  is 

molkJ /5.393 . The heat released upon formation of 

35.2 g of 2CO  from carbon and oxygen gas is  [UPSEAT 2004] 

 (a) kJ315  (b) kJ5.31  

 (c) kJ315  (d) kJ5.31  

164. Which of the following equations correctly represents the 

standard heat of formation )( o
fH  of methane  

[UPSEAT 2004] 

 (a) C (diamond) )(4)(4 gg CHH   

 (b) C  (diamond) )(4)(22 gg CHH   

 (c) C  (graphite) )(4)(22 gg CHH   

 (d) C  (graphite) )(4)(4 gg CHH   

165. If the heat of formation of 2CO  is kJ393 . The amount  

of heat evolved in the formation of 0.156 kg of 2CO  is  

[MH CET 2004] 

 (a) kJ9.1357  (b) kJ9.1275  

 (c) kJ0.1572  (d) kJ5.1165  

166. Which of the following pairs has heat of neutralisation 
equal to 13.7 Kcals   [DCE  2003] 

 (a) OHNHHCl 4,  (b) KOHHNO ,3  

 (c) COOHCHNaOH 3,  (d) OHNHSOH 442 ,  

167. The enthalpies of combustion of carbon and carbon 
monodie are –393.5 and –283 kJ mol–1 respectivley. The 
enthalpy of formation of carbon monoxide per mole is  

[AIEEE 2004] 

 (a) kJ5.676  (b) kJ5.676  

 (c) kJ5.110  (d) kJ5.110  

168. The enthalpy of combustion of methane at Co25  is 
kJ890 . The heat liberated when g2.3  of methane is 

burnt in air is  [KCET 2004] 

 (a) kJ445  (b) kJ278  

 (c) kJ890  (d) kJ178  

169. If (i) 22 COOC  , (ii) COOC  22/1 , (iii) 

222/1 COOCO  , the heats of reaction are 10,12, Q  

respectively. Then Q  [Orissa JEE 2004] 

 (a) – 2 (b) 2 

 (c) – 22 (d) – 16 

170. How much energy is released when 6 mole of octane is 

burnt in air ? Given o
fH  for )(),( 22 gOHgCO  and 

)(188 lHC  respectively are – 490,– 240 and + 160 kJ/mol  

[AIIMS 2004] 

 (a) – 6.2 kJ (b) – 37.4 kJ 

 (c) – 35.5 kJ (d) – 20.0 kJ 

171. Given : kJHOFeOFe 4.193,
2

3
2 322  ;  

 kJHMgOOMg 2.140,
2

1
2   

What is the H  of the reaction 

FeMgOOFeMg 2332   [Orissa JEE 2005] 

 (a) – 1802 kJ (b) +1802 kJ 

 (c) – 800 kJ (d) + 228 kJ 

172. The enthalpy change )( H  for the neutralisation of 

HClM1  by caustic potash in dilute solution at K298  is  

[DPMT 2005] 

 (a) 68 kJ (b) 65 kJ 

 (c) 57.3 kJ (d) 50 kJ 

 
 

Bond energy 
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1. If the bond dissociation energies of 2, XXY and 2Y  (all 

diatomic molecules) are in the ratio of 1 : 1 : 0.5 and Hf  

for the formation of XY  is 1200  molekJ . The bond 

dissociation energy of 2X  will be [AIEEE 2005] 

(a) 1100 molkJ  (b) 1800 molkJ  

 (c) 1300 molkJ  (d) 1400 molkJ  

2. Energy required to dissociate 4 gm of gaseous hydrogen 

into free gaseous atoms is 208 kcal at Co25 . The bond 

energy of HH   bond will be  

[CPMT 1989; MP PET 2000; J & K 2005] 

 (a) 104 kcal (b) 10.4 kcal 

 (c) 1040 kcal (d) 104 cal 

3. The bond dissociation energy needed to form benzyl 
radical from toluene is ..... than the formation of the 
methyl radical from methane [IIT 1994] 

 (a) Less (b) Much 

 (c) Equal (d) None of the above 

4. Which one of the following bonds has the highest average 
bond energy (kcal/mol) [CPMT 1994] 

 (a) OS    (b) CC    

 (c) NC   (d) NN   

5. The bond dissociation energies of gaseous 22 ,ClH  and 

HCl  are 104, 58 and 103 kcal respectively. The enthalpy 
of formation of HCl  gas would be 

[MP PET 1997; MP PMT 1999, 2001] 

 (a) – 44 kcal  (b) 44 kcal  

 (c) – 22 kcal  (d) 22 kcal 

6. The first ionization energy for Li is 5.4 eV and electron 
affinity of Cl is 3.61eV. The H  (in kJ/mol) for the reaction 

  ClLigClgLi )()(  is (if resulting ions do not combine 

with each other) )106.11( 19 JeV   [MP PMT 2000, 03] 

(a) 70 (b) 100 

(c) 170 (d) 270 

7. Given that kJHgCHgHgC 166);()(4)( 4   

The bond energy HC   will be   [AMU 2002] 

(a) 208 kJ/mole 

 (b) – 41.6 kJ/mole 

(c) 832 kJ/mole 

 (d) None of these 

8. The HH   bond energy is 430 kJ mol  and ClCl   

bond energy is HmolkJ  .240 1  for HCl  is kJ90 . The 

ClH   bond energy is about [BVP 2003] 

(a) 1180 molkJ  (b) 1360 molkJ  

(c) 1213 molkJ  (d) 1425 molkJ  

9. If enthalpies of methane and ethane are respectively 320 

and 360 calories then the bond energy of CC   bond is 

[UPSEAT 2003] 

(a) 80 calories (b) 40 calories 

(c) 60 calories (d) 120 calories 

10. If the bond energies of HH  , BrBr   and HBr  are 433, 

192 and 364 1molkJ  respectively, the oH  for the 

reaction, )(2)()( 22 gHBrgBrgH   is  [CBSE PMT 2004] 

(a) + 261 kJ (b) – 103 kJ 

(c) – 261 kJ (d) + 103 kJ 

 

Free energy and Work function 
 

1. The free energy change for a reversible reaction at 
equilibrium is 

[NCERT 1984; Kurukshetra CEE 1998;  AMU 1999] 
 (a) Large positive (b) Small negative 

 (c) Small positive (d) 0 

2. For a spontaneous change, free energy change G  is 
[MNR 1983; BHU 1981, 95; AMU 1999; 

DCE 2000, 01; BHU 2000; MP PMT 2003] 

 (a) Positive 

 (b) Negative 

 (c) Zero 

 (d) Can be positive or negative 

3. A minus sign of the free energy change denotes that 

 (a) The reaction tends to proceed spontaneously 

 (b) The reaction is non-spontaneous 

 (c) The system is in equilibrium 

 (d) The reaction is very much unlikely 

4. The relation between G  and H  is 
[MP PMT 1994, 95, 97; AFMC 1997; 

Kurukshetra CEE 1998] 

 (a) STGH    (b) STHG    

 (c) HGST   (d) SGTH   

5. At 300 K, the reactions which have following values of 
thermodynamic parameters occur spontaneously 

[Roorkee 1999] 

(a) 1400  molkJG o  

(b) 111 4,200   molJKSmolkJH oo  

(c) 111 4,200   molJKSmolkJH oo  

(d) 111 40,200   molJKSmolJH oo  

6. The relation STHG   was given by  

[MP PMT 2000; KCET 2002] 

 (a) Boltzmann (b) Faraday 

 (c) Gibbs–Helmholtz (d) Thomson 

7. For precipitation reaction of Ag  ions with NaCl , which 

of the following statements is correct  [CPMT 1988] 

 (a) H  for the reaction is zero 

 (b) G  for the reaction is zero  

 (c) G  for the reaction is negative  

 (d) ][][ HG   

8. At constant pressure and temperature, the direction to the 
result of any chemical reaction is where, there is less 
amount of 

 (a) Entropy (b) Enthalpy  

 (c) Gibb's free energy  (d) None of the above 



 
                                                                                      Thermodynamics and Thermochemistry 433 

9. The dependence of Gibbs free energy on pressure for an 
isothermal process of an ideal gas is given by 

[MP PET 1996] 

 (a) 
1

2ln
P

P
nRTGT    (b) 

1

2ln
V

V
nRTGT    

 (c) 
2

1log
P

P
nRTGT   (d) 

1

2log
V

V
nRTGT   

10. For the change atmPgOHlOH 1);()( 22  , KT 373 , 

the free energy change 0G . This indicates that 

 (a) )(2 lOH  is in equilibrium with )(2 gOH   

 (b) Water boils spontaneously at K373   

 (c) Water does not boil spontaneously at K373   

 (d) Condensation of water vapour occurs spontaneously 
at K373  

11. What is the free energy change G  when mole0.1  of 

water at Co100  and atm1  pressure is converted into 

steam at Co100  and atm1  pressure [MP PET/PMT 1998] 

 (a) cal540   (b) cal9800   

 (c) cal9800  (d) cal0  

12. oG  for the reaction YX  ⇌ Z is – 4.606 kcal . The 

value of equilibrium constant of the reaction at Co227  is 

).0.2( 11  KmolcalR   [Roorkee 1999] 

(a) 100 (b) 10 

(c) 2 (d) 0.01 

13. The standard enthalpy of the decomposition of 42ON  to 

2NO  is 58.04 kJ and standard entropy of this reaction is 

176.7 J/K. The standard free energy change for this 

reaction at Co25  is  [AIIMS 1999] 

(a) 539 kJ (b) – 539 kJ 

(c) – 5.39 kJ (d) 5.39 kJ 

14. Spontaneity of a chemical reaction is decided by the 
negative change in  [MP PET 2001] 

(a) Internal energy (b) Enthalpy 

(c) Entropy (d) Free energy 

15. For a reaction at Co25  enthalpy change and entropy 

changes are 13107.11  molJ  and 11105  KmolJ  

respectively. What is the Gibbs free energy [BHU 2001] 

(a) 15.05 kJ (b) 19.59 kJ 

(c) 2.55 kJ (d)  22.55 kJ 

16. Born-Haber cycle is used to determine [UPSEAT 2001] 

(a) Crystal energy (b) Electron affinity 

(c) Lattice energy (d) All of these 

17. Gibbs free energy G, enthalpy H and entropy S are 
interrelated as in  [MP PMT 2002] 

(a) TSHG   (b) TSHG   

(c) HTSG   (d) HSG   

18. The essential condition for the feasibility of a reaction is 
that 

[JIPMER 2002] 

(a) The reaction should be exothermic 

(b) The entropy of products must be larger than that of 
reactants 

(c) The reaction is to be accompanied with free energy 
decrease 

(d) The reaction has to possess high activation energy 

19. The correct relationship between free energy change in a 
reaction and the corresponding equilibrium constant cK  

is 

[AIEEE 2003] 

(a) cKRTG ln  (b) cKRTG ln  

(c) c
o KRTG ln  (d) c

o KRTG ln  

20. In an irreversible process taking place at constant T and P 
and in which only pressure-volume work is being done, 
the change in Gibbs free energy )(dG  and change in 

entropy )(dS , satisfy the criteria [AIEEE 2003] 

(a) 0)(,0)( ,,  PTEV dGdS  

(b) 0)(,0)( ,,  PTEV dGdS  

(c) 0)(,0)( ,,  PTEV dGdS  

(d) 0)(,0)( ,,  PTEV dGdS  

21. The densities of graphite and diamond at 298 K  are 2.25 and 
3.31 g cm–3,  respectively. If the standard free energy 

difference )( oG  is equal to 1895 J 1mol , the pressure at 

which graphite will be transformed diamond at 298 K is  

[CBSE PMT 2003]  

(a) Pa51092.9   (b) Pa81092.9   

(c) Pa71092.9   (d) Pa61092.9   

22. The free energy change for the following reactions are 
given below, 

 )(
2

5
)( 222 gOgHC kJGlOHgCO o 1234);()(2 22   

kJGgCOgOsC o 394)()()( 22   

kJGlOHgOgH o 237)()(
2

1
)( 222   

What is the standard free energy change for the reaction 
)()()( 222 gHCsCgH  2    [Kerala (Med.) 2002] 

(a) – 209 kJ (b) – 2259 kJ 

(c) + 2259 kJ (d) 209 kJ 

23. The equilibrium concentration of the species in the 

reaction DCBA   are 3, 5, 10 and 15 1Lmole  

respectively at K300  the G  for the reaction is [Pb. PMT 2004] 

 (a) 13.81 (b) – 1381.8 

 (c) – 138.18 (d) 1391.6 

24. Gibb’s free enrgy )(G  is defined as  [Pb. CET 2001] 

 (a) STHG   (b) 
S

T
HG


  

 (c) STGH   (d) pCTHG .  

25. Standard enthalpy and standard entropy changes for the 

oxidation of ammonia at K298  are 164.382  molkJ  
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and 116.145  molJK , respectively. Standard Gibbs 

energy change  for the same reaction at K298  is  

[CBSE PMT 2004] 

 (a) – 439.3 kJ 1mol  (b) – 523.2 1molkJ  

 (c) – 221.1 1molkJ  (d) – 339.3 1molkJ   

26. For spontaneity of a cell, which is correct  

[Orissa JEE 2004] 

 (a) 0,0  EG  

 (b) 0,  EveG  

 (c) veEveG  ,  

 (d) veEveG  ,  

27. The free energy for a reaction having ;31400 caH  . 

1132  molKcalS  at Co1000  is [Orissa JEE 2005] 

 (a) – 9336 cal (b) – 7386 cal 

 (c) –1936 cal (d) + 9336 cal 

28. The H  and S  for a reaction at one atmospheric 

pressure are +30.558 kJ and 1066.0 kJk  respectively. 

The temperature at which the free energy change will be 
zero and below of this temperature the nature of reaction 
would be  [Kerala CET 2005] 

 (a) 483 K, spontaneous 

 (b) 443 K, non-spontaneous 

 (c) 443 K, spontaneous 

 (d) 463 K, non-spontaneous 

 (e) 463 K, spontaneous 

 

 

 

 
 

 

1. Adsorption of gases on solid surface is generally 
exothermic because [IIT JEE (Screening) 2004] 

 (a) Enthalpy is positive (b) Entropy decreases 

 (c) Entropy increases (d) Free energy increase 

2. Two mole of an ideal gas is expanded isothermally and 
reversibly from 1 litre ot 10 litre at K300 . The enthalpy 
change (in kJ ) for the process is  

[IIT JEE (Screening) 2004] 

 (a) 11.4 kJ (b) –11.4 kJ 

 (c) 0 kJ  (d) 4.8 kJ 

3. Heat of neutralization of strong acid against strong base is 
constant and is equal to 

[EAMCET 1980; AFMC 1989; DPMT 1991; 

MP PET 1999; BHU 1999; MP PMT 1995] 

 (a) 13.7 kcal  (b) 57 kJ  

 (c) 4107.5   J  (d) All of the above 

4. The value of heat generated when 36.5 gm HCl  and 40 
gm of NaOH  reacts during neutralization 

[NCERT 1984; CPMT 1993] 

 (a) 76.5 kcal (b) 13.7 kcal  

 (c) More than 13.7 kcal (d) 108 kcal 

5. When a gas undergoes adiabatic expansion, it gets cooled 
due to  [DCE 2002] 

 (a) Loos of kinetic energy 

 (b) Fall in temperature 

 (c) Decrease in velocity  

 (d) Energy used in doing work 

6. The heat content of a system is called 

 (a) Internal energy (b) Entropy 

 (c) Free energy (d) Enthalpy 

7. To calculate the amount of work done in joules during 
reversible isothermal expansion of an ideal gas, the 
volume must be expressed in  [KCET (Med.) 2001] 

(a) 3m  only (b) 3dm  only 

(c) 3cm  only (d) Any one of them 

8. In an isobaric process, the ratio of heat supplied to the 
system )(dQ  and work done by the system )(dW  for 

diatomic gas is  [AFMC 2002] 

(a) 1 : 1 (b) 7 : 2 

(c) 7 : 5 (d) 5 : 7 

9. The enthalpy change for the reaction of 50.00 ml of 
ethylene with 50.00 ml of 2H  at 1.5 atm pressure is 

kJH 31.0 . The value of E  will be   [DPMT 2004] 

(a) –0.3024 kJ (b) 0.3024 kJ 

(c) 2.567 kJ (d) –0.0076 kJ 

10. Enthalpy of solution of NaOH  (solid) in water is 
16.41  molkJ . When NaOH  is dissolved in water, the 

temperature of water  [UPSEAT  2004] 

(a) Increase (b) Decreases 

(c) Does not change (d) Fluctuates indefinitely 

11. In which of the following entropy decreases ?  

[CPMT 1988, 94; MP PMT 2000] 

 (a) Crystallization of sucrose from solution  

 (b) Rusting of iron 

 (c) Melting of ice 

 (d) Vaporization of camphor 

12. For conversion C (graphite)  C (diamond) the S  is 

[MP PMT 2001; MP PET 2003] 

(a) Zero (b) Positive 

(c) Negative (d) Unknown 

13. For a reaction 108.9  molkJH  and 

117.35  molJKS  

Which of the following statements is correct for the 
reaction 

[AMU (Engg.) 2000] 

(a) Reversible and Isothermal 

(b) Reversible and Exothermic  

(c) Spontaneous and Endothermic  

(d) Spontaneous and Exothermic 

14. For a reaction to occur spontaneously [CBSE PMT 1995] 

 (a) )( STH   must be negative  
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 (b) )( STH   must be negative  

 (c) H  must be negative  

 (d) S  must be negative 

15. The total amount of energy in the universe is fixed, but 

[AMU (Engg.) 1999] 

(a) Disorder is increasing  (b) Lightning is increasing  

(c) Matter is increasing  (d) Gravitation is 
decreasing 

16. If for a given substance melting point is BT  and freezing 

point is AT , then correct variation shown by graph 

between entropy change and temperature is  [DCE 2001] 

 

 

(a)  (b) 

 

 

 

(c)  (d)  

 

 
 

17. In endothermic reaction, the value of change in enthalpy 

)( H  is  [Pb. CET 2001] 

 (a) Positive (b) Negative 

 (c) Zero (d) None of these 

18. Which of the following would be expected to have the 
largest antropy per mole [MP PMT 2004] 

 (a) )(22 sClSO  (b) )(22 gClSO  

 (c) )(22 lClSO  (d) )(2 gSO  

19. The enthalpies of formation of 32OAl  and 32OCr  are 

kJ1596  and kJ1134  respectively. H  for the 

reaction 3232 22 OAlCrOCrAl   is [KCET 2003] 

 (a) kJ2730   (b) kJ462   

 (c) kJ1365   (d) kJ2730  

20. Heat of reaction at constant volume is measured in the 
apparatus 

 (a) Bomb calorimeter (b) Calorimeter 

 (c) Pyknometer (d) Pyrometer 

21. Which of the following gas has the highest heat of 
combustion  

 (a) Methane (b) Ethane 

 (c) Ethylene (d) Acetylene 

22. The amount of heat measured for a reaction in a bomb 
calorimeter is  [AIIMS 1991] 

 (a) G   (b) H   

 (c) E   (d) VP  

23. For an endothermic reaction where H  represents the 
enthalpy of the reaction in kJ/mole, the minimum value 
for the energy of activation will be  

[IIT JEE 1992; MP PET 1993] 

 (a) Less than H  (b) Zero 

 (c) More than H   (d) Equal to H  

24. The heat of neutralization of a strong acid by a strong 
base is nearly equal to  [MP PET 1993; BCECE 2005] 

 (a) + 57.32 J  (b) –  57.32 kJ  

 (c) + 13.7 J  (d) – 13.7 kJ 

25. A Beckmann thermometer is used to measure 

[Kurukshetra CEE 2002] 

(a) High temperature (b) Low temperature 

(c) Normal temperature (d) All temperature 

26. The heat required to raise the temperature of a body by 1 
K is called  [AIEEE 2002] 

(a) Specific heat (b) Thermal capacity 

(c) Water equivalent (d) None of these 

27. Mechanical work is specially important in system that 
contain  [Kerala (Med.) 2002] 

(a) Solid-liquid (b) Liquid-liquid 

(c) Solid-solid (d) Amalgam 

(e) Gases 

28. “The quantity of heat which must be supplied to 
decompose a compound into its element is equal to the 
heat evolved during the formation of that compound from 
the elements.” This statement is known as  

 (a) Hess's law 

 (b) Joule's law 

 (c) Le–chatelier's principle 

 (d) Lavoiser and Laplace law 

29. Hess law deals with [BHU 1979] 

 (a) Changes in heat of reaction 

 (b) Rate of reaction 

 (c) Equilibrium constant 

 (d) Influence of pressure on volume of a gas 

30. For which one of the following reactions, H  is not equal 
to E   [IIT JEE 1995] 

 (a) )(2)(2 gg IH  ⇌ )(2 gHI   

 (b) )(2)( gs OC  ⇌ )(2 gCO   

 (c) )(2)(2 3 gg HN  ⇌ )(32 gNH   

 (d) )()( aqaq NaOHHCl  ⇌ OHNaCl aq 2)(   

31. The heat liberated when 1.89 g of benzoic acid is burnt in 

a bomb calorimeter at Co25  increases the temperature of 

18.94 kg of water by Co632.0 .If the specific heat of water 

at Co25  is 0.998 cal/g-deg, the value of the heat 
combustion of benzoic acid is  [CPMT 1999; BHU 2000] 

(a) 771.1 kcal (b) 871.2 kcal 

(c) 881.1 kcal (d) 981.1 kcal 

32. For a hypothetic reaction BA  , the activation energies 

for forward and backward reactions are 19 kJ/mole and 9 
kJ/mole respectively. The heat of reaction is  

[CBSE PMT 2000] 

(a) 28 kJ (b) 19 kJ 

(c) 10 kJ (d) 9 kJ 

T 

S TB 

TA 

T 

S 

TB 

TA 

T 

S 
TB TA 

T 
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TA 
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33. The enthalpy of neutralization of HCN  by NaOH  is 
113.12  molkJ . The enthalpy of ionisation of HCN  will 

be 

[BHU 1997] 

 (a) 4.519 kJ (b) 45.10 kJ 

 (c) 451.9 kJ (d) 45.19 kJ 

34. In thermodynamics, a process is called reversible when 

[AIIMS 2001] 

 (a) Surroundings and system change into each other  

(b) There is no boundary between system and 
surroundings 

(c) The surroundings are always in equilibrium with the 
system 

(d) The system changes into the surroundings 
spontaneously 

35. Which of the following unit represents largest amount of 
energy [AMU 2001] 

(a) Calorie (b) Joule 

(c) Erg (d) Electron volt 

36. Which of the following will have the highest bond energy 

[MP PMT 1990] 

 (a) 2F   (b) 2Cl   

 (c) 2Br  (d) 2I  

37. )()( 22(graphite) gCOgOC    

 105.94  molkcalH  

);()( 22(diamond) gCOgOC  150.94  molkcalH   

therefore   [DPMT 2001] 

(a) (diamond)(graphite) CC  ; 1
298 450  molcalH o

K  

(b) ;(graphite)(diamond) CC   1
298 450  molcalH o

K  

(c) Graphite is the stabler allotrope 

(d) Diamond is harder than graphite 

38. Enthalpy of formation of two compounds x and y are – 84 
kJ and – 156 kJ respectively. Which of the following 
statements is correct [CBSE PMT 2001] 

(a) x is more stable than y 

(b) x is less stable than y 

(c) Both x and y are unstable 

(d) x and y are endothermic compounds 

39. For the process dry ice )(2 gCO  [KCET 2000] 

(a) H  is positive while   is negative 

(b) Both H  and   are negative 

(c) Both H  and   are positive 

(d) H  is negative while   is positive 

40. For melting of 3 moles of water at Co0  the oG  is  
[MP PMT 2001] 

(a) Zero (b) + ve 

(c) – ve (d) Unpredictable 

41. The equilibrium constant of a reaction at K298  is 

3105   and at K1000  is 5102  . What is the sign of 

H  for the reaction [Pb. CET 1998] 

 (a) 0H   (b) H  is negative 

 (c) H  is positive (d) None of these 

42. Which of the following has lowest fusion temperature 

[MP PET 2003] 

(a) Naphthalene (b) Diamond 

(c) NaCl (d) Mn 

43. Consider the reactions 

 kcalxHgCHgHsC  ),()(2)( 42   

 kcalxHgCHgHgC 14 ),()(4)(    

 kcalyHgHgCHgCH  ),()()( 34   

 The bond energy of HC   bond is [JIPMER 1997] 

 (a) 1molkcaly   (b) 1
1

molkcalx   

 (c) 14/ molkcalx  (d) 1
1 4/ molkcalx  

44. Given the bond energies HHNN  ,  and HN   bonds 

are 436,945  and 1391 molekJ  respectively, the enthalpy 

of the following reaction )(2)(3)( 322 gNHgHgN   is 

[EAMCET 1992; JIPMER 1997] 

 (a) kJ93   (b) kJ102   

 (c) kJ90   (d) kJ105  

45. The relation between G  and E  for a cell is nFEG  ; 
the cell reaction will be spontaneous if [MP PET 1995] 

 (a) G  is negative (b) G  is positive 
 (c) E  is negative (d) E  is positive 
46. Which of the following is not a correct statement? 

[AMU (Engg.) 2002] 
(a) When G  is negative, the process is spontaneous 
(b) When G  is zero, the process is in a state of 

equilibrium 
(c) When G  is positive, the process is non-spontaneous 
(d) None of these 

47. If at 298 K the bond energies of ,, CCHC   CC   and 

HH   bonds are respectively 414, 347, 615 and 435 kJ 
1mol , the value of enthalpy change for the reaction 

)()()( 33222 gCHCHgHgCHCH   at 298 K will be 

  
[AIEEE 2003] 

(a) + 250 kJ (b) – 250 kJ 
(c) + 125 kJ (d) – 125 kJ 

48. The equation  

 HClClH  22
2

1

2

1
 ( kcalH 22060298  ) means 

[CMC Vellore 1991] 
 (a) The heat absorbed when one gram molecule of HCl  

is formed from its elements at Co25  is 22.060 kcal 
 (b) The heat given out when one gram molecule of HCl  

is formed from its elements at 298 K is 22.060 kcal 
 (c) The heat absorbed when one atom of hydrogen reacts 

with one atom of chlorine to form one molecule of  

HCl  at Co25  and one atmospheric pressure is 
22.060 kcal 
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 (d) The heat absorbed when one gram equivalent of HCl  
is formed from its elements at 298 K is 22.060 kcal 

 (e) The intrinsic heat of one molecule of HCl  is 22.060 
kcal more than the intrinsic heats of one atom of 
hydrogen and one atom of chlorine 

49. The )(2 gOH  molecule dissociates as 

 (i)  kJHgOHgHgOH 490);()()(2    

 (ii) kJHgOgHgOH 424);()()(   

 The average bond energy (in kJ) for water is 
 (a) 490 (b) 424 
 (c) 914 (d) 914/2 

50. When 350cm  of 422.0 SOHN  is mixed with 350cm  of 

KOHN1 , the  heat liberated is  [KCET 2004] 

(a) 11.46 kJ (b) 57.3 kJ 
(c) 573 kJ (d) 573 J 

51. Following reaction occurring in an automobile 

).(18)(16)(25)(2 222188 gOHgCOgOgHC   The sign of 

SH  ,  and G  would be [CBSE PMT 1994; KCET 1999] 

 (a) +, –, + (b) –, +, – 
 (c) –, +, + (d) +, +, – 
52. For the reaction  

1
222 8.285),()(

2

1
)(  molkJHlOHgOgH

.163.0 11  KmolkJS  What is the value of free energy 

change at Co27  for the reaction  [KCET 1999] 

(a) 19.236  molkJ  (b) 14.281  molkJ  

(c) 17.334  molkJ  (d) 17.334  molkJ  
 

 

 

 

 
 

 

Read the assertion and reason carefully to mark the correct 

option out of the options given below : 

(a) If both assertion and reason are true and the reason is 
the correct explanation of the assertion. 

(b) If both assertion and reason are true but reason is not 
the correct explanation of the assertion. 

(c) If assertion is true but reason is false. 
(d) If the assertion and reason both are false. 
(e) If assertion is false but reason is true. 

 

1. Assertion  : The enthalpy of formation of gaseous 
oxygen molecules at K298  and under 
pressure of atm1  is zero. 

 Reason  :  The entropy of formation of gaseous 
oxygen molecules under the same 
condition is zero.  [AIIMS 1996] 

2. Assertion  : We feel cold on touching the ice. 

 Reason  :  Ice is a solid form of water.  [AIIMS 1999] 

3. Assertion  : Entropy of ice is less than water. 

 Reason  :  Ice have cage like structure. [AIIMS 2000] 

4. Assertion  : The heat absored during the isothermal 
expansion of an ideal gas against vacuum 
is zero. 

 Reason  :  The volume occupied by the molecules of 
an ideal gas is zero.  [AIIMS 2002] 

5. Assertion  : Absolute values of internal energy of 
substance can not be determined. 

 Reason  :  It is impossible to determine exact values 
of constituent energies of the substances. 

[AIIMS 2002] 

6. Assertion  : Mass and volume are extensive 
properties. 

 Reason  :  Mass / volume is also an extensive 
parameter.  [AIIMS 2002] 

7. Assertion  : Molar entropy of vaporization of water is 
different from ethanol. 

 Reason  :  Water is more polar than ethanol. 

8. Assertion  : The increase in internal energy )( E  for 

the vaporiation of one mole of water at 1 
atm and 373K is zero. 

 Reason  :  For all isothermal processes 0E . 

[AIIMS 2003] 

9. Assertion  : H  and E  are almost the same for the 

reaction. )()( 22 gOgN  ⇌ )(2 gNO . 

 Reason  :  All reactants and products are gases. 

[AIIMS 2003] 

10. Assertion  : The enthalpies of neutralisation of strong 
acids and strong bases are always same. 

 Reason  :  Neutralisation is heat of formation of 
water. 

[AIIMS 1996] 

11. Assertion  : Zeroth law can also be termed as law of 
thermal equilibirum. 

 Reason  :  Two objects in thermal equilibrium with 
the third one, are in thermal equilibrium 
with each other.  

12. Assertion  : There is no reaction known for which G  
is positive, yet it is spontaneous. 

 Reason  :  For photochemical reactions G  is 
negative.  

13. Assertion  : Heat of neutralisation of perchloric acid, 

4HClO  with NaOH  is same as is that of 

HCl  with NaOH . 

 Reason  :  Both HCl  and 4HClO  are strong acids. 

14. Assertion  : Heat absorbed in a reaction at constant 
temperature and constant volume is 

G . 

 Reason  :  G  should be negative for the reaction to 
be spontaneous.  

15. Assertion  : T, P and V are state variables or state 
functions. 

 Reason  :  Their values depends on the state of the 
system and how it is reached.  

16. Assertion  : Internal energy is an extensive property. 

 Reason  :  Internal energy depends upon the 
amount of the system.  

17. Assertion  : For the combustion reactions, the value 
of H  is always negative. 
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 Reason  :  The combustions reactions are always 
endothermic.  

18. Assertion  : For an isothermal reversible process 
wQ   i.e. work done by the system 

equals the heat absorbed by the system. 

 Reason  :  Enthalpy change )( H  is zero for 

isothermal process.  

19. Assertion  : Enthalpy of formation of graphite is zero 
but of diamond is not zero. 

 Reason  :  Enthalpy of formation of most stable 
allotrope is taken as zero.  

20. Assertion  : If a refrigerator’s door is kept open room 
gets cooled. 

 Reason  :  Material kept inside the refrigerator 
reamins cool.  

21. Assertion  : Enthalpy and entropy of any elementary 
substance in the standard state are taken 
as zero. 

 Reason  :  At zero degree absolute, the constituent 
particles become completely motionless. 

22. Assertion  : A process is called adiabatic if the system 
does not exchange heat with the 
surroundings. 

 Reason  :  It does not involve increase or decreae in 
temperature of the system.  
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Basic concepts 
 

1. (b) Internal energy of an ideal gas is a function of 

temperature only. 

2.  (d) In cyclic process, a system in a given state 

goes through a series of different processes, 

but in the end returns to its initial state. 

4.  (c) 0E  for isothermal reversible cycle. 

5.  (c) In isolated system neither exchange of matter 

nor exchange of energy is possible with 

surroundings. 
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9.  (c) It is the definition of calorific value. 

11. (d) When a real gas is forced through a porous 
plug into a region of low pressure, it is found 
that due to expansion, the gas on the side of 
low pressure gets cooled. 

  The phenomenon of producing lowering of 
temperature when a gas is made to expand 
adiabatically from a region of high pressure 
into a region of low pressure is known as 
Joule-Thomson effect. 

12.  (d) In isothermal reversible process ideal gas has 
constant volume and so 0E  and 0 EH . 

13.  (a) The compressor has to run for longer time 
releasing more heat to the surroundings. 

14.  (c) This is based on Joule-Thomson effect. 

15.  (b) Enthalpy is an extensive property. 

16.  (b) 0dV  for an isochoric process. 

17.  (d) Total energy of an isolated system is constant. 

18.  (a) For isochoric process 0V  so E
v

q   i.e. 

heat given to a system under constant volume 
is used up in increasing E . 

19.  (b) The less energy of a system and more is its 
stability. 

20.  (b) The functions whose value depends only on 
the state of a system are known as state 
functions. 

21. (d) For adiabatic process 0q . 

22.  (b) The intensive property is mass/volume. 

23.  (c) Volume is not an intensive property. 

24.  (c) An isolated system neither shows exchange of 
heat nor matter with surroundings. 

25.  (d) Q  is not a state function. 

26.  (c)  For adiabatic process 0Q . 

27.  (c) Work is not a state function as during a 
process its value depends on the path 
followed. The value of enthalpy, internal 
energy and entropy depends on the state and 
not on the path followed to get that state, 
hence these are state functions. 

28.  (c) Surface tension is an intensive property which 
do not depend upon the quantity of matter 
present in the system. 

 

First law of thermodynamics and Hess law 
 

1. (d) First low of thermodynamics is also known as 
Law of conservation of mass and energy. 

2.  (b) Formation of 2CO  from CO  is an exothermic 

reaction; heat is evolved from the system, i.e., 
energy is lowered. Thus, exothermic reactions 
occur spontaneously on account of decrease in 
enthapy of system. Thus, HE  . 

4.  (b) VPEH  . 

5.  (c) 
2

1

2

3
1




g
n , As 

g
n is negative, thus 

EH  . 

6. (a) Bomb calorimeter is commonly used to find 
the heat of combustion of organic substances 
which consists of a sealed combustion 
chamber, called a bomb. If a process is run in 
a sealed container then no expansion or 
compression is allowed, so w = 0 and ∆U = q. 

  ∆U < 0, w = 0 

9.  (b) nRTEH   

 Since 2n  

  Than RTEH 2 . 

10.  (d) If ven   than EH  . 

12.  (c) Hess’s law is an application of first law of 
thermodynamics . 

13.  (c) At constant P or T  

  nRTUH    242  Rp nnn  

   UH  . 

16.  (b) It is a combustion reaction, veH  . 

17.  (c) During isothermal expansion of ideal gas, 

0T  

  VPEH  TnRE  000  . 

18.  (b) 
1

2log303.2
V

V
nRTW   

 
10

20
log29810314.81303.2 7   

  2log303.2314.810298 7  . 

20.  (a) The enthalpies of  all elements in their 

standard state at Co25 or 298K are zero. 

21. (c) RP EE
v

E  . 

22.  (c) wqE  . 

23.  (a) E  = 0 for reversible isothermal  process. 

25.  (b) Hess law includes initial reactants and final 
products. 

26.  (a) At constant T and P internal energy of ideal 
gas remains unaffected. 

27.  (a) E  increases with temperature. 

28.  (a) VPEHWEH  or . 

29.  (bc) Heat of neutralisation of 
a strong acid and strong base is equal to 

kcal7.13 . 

30.  (c) nRTW 303.2 log 
2

1

p

p
 

  30021303.2 W log 
1

10
 .8.1381 cal  

31. (b) Joule-Thomson expansion is isoenthalpic.  

32.  (c) Here 0n  so, HE  .  
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33.  (b) WEq  if 0q for adiabatic process, than 

WE  . 

34.  (a) For this reaction 0n than .HE   

35.  (c) As the system is closed and insulated no heat 
enter or leave the system, i.e. 0q  ; WWQE  . 

37.  (c) nRTEH   ; 3n  

  so, RTEH 3 . 

38.  (b) According to Hess’s law. The heat of reaction 
depends upon initial and final conditions of 
reactants. 

39.  (d) nRTEH   

 also, )(2)(2)(3 32 ggg HNNH   

  2n .  

40.  (c) 0n  for this reaction so, HE  . 

41. (d) W = 0 is not true.  

42.  (a) 
1

2log303.2
P

P
nRTW   

84.965
2

10
log30021303.2   

 at constant temperature, .0E  

 wqE  ; calwq 84.965 .  

43.  (c) Jq 40  

 Jw 8  (work done by the system) 

  JwqE 32840  . 

44.  (a) We know that WQE  )300(600  J300  

  300W , because the work done by the 
system. 

45.  (c) Given that 
  atmP 101  , atmP 12  , KT 300 , 1n  

  molKJR //314.8  

  Now, by using 

  
1

2
10log303.2

P

P
nRTW   

  
10

1
log300314.81303.2 10  

  JouleW 1.5744  

46.  (c) We know that internal energy of a gas 
depends upon its pressure and temperature. 
Thus if a gas expands at constant temperature 
and pressure, then its internal energy remains 
same. 

47.  (b) )()()( 235 gClgPClgPCl   

  For this reaction 112 ng  

  ng  is positive, i.e., there is an increase in the 

number of gaseous moles then EH   
48.  (c) Enthalpy )(H  is defined as the sum of internal 

energy PVE  , PVEH  . 
49.  (d) )(4)(4)(6)()( 222223 lOHgCOgOgCHCCH   

  264 ng  (i.e., negative) 

  we know that ngRTEH   

  RTngE )(  ( )veng   

  EH   

50.  (b) Given number of moles =1 

  Initial temperature KCo 30027   

  Work done by the system KKJ 30003   

  It will be )( because work is done by the 

system. 

  Heat capacity at constant volume kJCv /20)(   

  We know that work done 

  )( 12 TTnCW V  ;  )300(2013000 2  T  

  6000203000 2  T  

  300020 2 T ;  KT 150
20

3000
2   

51. (a) Internal energy of a system is a state function 
and extensive property and is independent of 
the path by which it is obtained.  

52.  (d) )(2)( 242 gNOgON   

  For this reaction 112 ng  

  ng  is positive i.e., there is an increase in the 

number of gaseous moles then EH   

53.  (b) COOC 22 2  ; KJH 220  

  This reaction does not represent complete 
combustion of carbon, hence heat of 
combustion of carbon will not be equal to 

kJ110 . The negative sign of H  indicates that 

this reaction is exothermic. Also, despite 
being spontaneous reaction, it requires 
initiation. 

54.  (c) VPW   )101101(101 325    

  J900109101 35    

55.  (a) The exact value of internal energy is not 
known as it includes all type of energies of 
molecules constituting the given mass of 
matter such as translational, vibrational, 
rotational. The kinetic & potential energy of 
the nuclei & electron with in the individual 
molecules and the manner in which the 
molecule are linked together etc.  

  lvibrationarotationalnaltranslatio EEEE   

  Thus, we can say that internal energy is partly 
potential and partly kinetic.  

56.  (b) )(2)()( 22 gNOgOgN  ; 022  gn  

  RTnEH g ;  0 EH ;  EH   

57.  (d) VpW  ;  )46(3 W  

  32.1016W  ( JatmL 32.1011  ) 

  JW 608  

58.  (d) )()(4)(3)( lDsCgBsA   

  330 ng ;  ngRTEH  ][ UE   

  )()3( RTUH   

  )(3 RTUH  ;  RTUH 3  
 

IInd & IIIrd Law of thermodynamics and Entropy 
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2.  (d) When  veS   the change is spontaneous. 

3.  (d) Heat is always flow from the higher to lower 
temperature. 

4.  (b) Mixing of non-reacting gases increases 
randomness and so increase entropy . 

5.  (b) Entropy of the system increases as the process 
occur irreversibly and isothermally in an 
isolated system. 

6.  (d)  )(2
22

o
Cl

o
H

o
HCl

o SSSS   

  118.19)0.2236.130(7.1862  molJK  

9.  (b) For adiabatic expansion 0q  than according 

to following relation 0,  S
T

q
S . 

10.  (c) It is the third law of thermodynamics. 

11. (c) Entropy of gases is highest. 

12.  (c)  STHG   

  for spontaneous process G should be negative 

in option (3) veSveH  Δand  than  

  )()( veTveG   ve  

15.  (c) For reverse reaction sign will be change. 

16.  (b) Solid    Gas, S  is maximum. 

17.  (d) Hve  and Sve   both oppose the reaction. 

18.  (a) 115.0373/5.186  molJK
vap

S . 

20.  (a)  When H  = –ve, S  = +ve and G  = –ve than 
reaction is spontaneous . 

21. (d) For endothermic process S  increases. 

22.  (c) Calculation of change in entropy is done at 
constant temperature and pressure both. 

23.  (a) When the value of entropy is greater, then 
ability of work is maximum. 

24.  (d) At equilibrium, G  = 0 

  Hence   0 = STH   or STH  . 

25.  (c) 
K

molKJ

T

vap
H

S vap
373

3.37 1




  

     111.0  KmolkJ 11100  KmolJ . 

26.  (d) Solid Liquid, S  increases . 

27.  (c) veS   than process is spontaneous. 

28.  (b) veS   than the system is more disordered. 

29.  (c) Because solid  solid, S  is same and H  is –
ve. 

30.  (b) kJ
T

vap
H

vap
S 2.1

298

386



 . 

31. (b) Processes (a) and (c) take place with the 
increase of no. of moles of gaseous species 
and hence the disorder or entropy increases. 
(b) on increasing pressure, disorder or 
randomness decreases and so also the entropy 
(d) is endothermic process and S is positive. 

32.  (d) This is the statement of third law of 
thermodynamics. 

33.  (d) For isothermal expansion of ideal gas, 0E .  

34.  (a) 114.43
373

)18900( 


 molJK
vap

S .  

35.  (c) Entropy of the mixture increases due to 
increase in impurity. 

37.  (c) If veH  and veS  than the reaction is 

non-spontaneous i.e. can not occur. 

38.  (a) KT 4232731502    

   KT 298273251   

 KQ 500  

 
2

12

T

TT

Q

W 
 ; JW 7.147

423

298423
500 







 
 . 

39.  (c) According to III law of thermodynamics. 

40.  (c) When veH   and veS   reaction is non-

spontaneous. 

41. (c) K
S

H
Tm 1150

008.0

2.9

fusion

fusion 



 . 

42.  (c) Here: Change in  

 Volume ,2.0200300500)( litreccV   

 Pressure atmP 6.0)(  and heat liberated (q) = 

10J  

 Work done atmlitreVPW  12.0)6.02.0()(  

 But Jatmlitre 3.1011  .  

  hence JW 156.123.10112.0  . We also know 

that heat is liberated, therefore it would be 
negative. Thus change in 

JWqE 16.216.1210  .  

43.  (c) Formation of 2CO is,  

 )(2)(2)( ggs COOC   

  181.2205690.55.213  JKS o . 

45.  (b) )(2 gOH ⇌ )(2 lOH  

 we know STHG   

 at equilibrium 0G  

  Therefore STH  . 

46.  (a) We know that work done, )( 21 TTCW v   

  )300(2010003 2T ; 22060003000 T  

  KT 150
20

3000
2  . 

48.  (d) It does not violates the first law of 
thermodynamics but violates the II law of 
thermodynamics. 

49.  (d) RTCRTC pv
2

5
;

2

3
 for monoatomic gas 

 RTCC pv
2

7
RT;

2

5
  for diatomic gas 

 Thus for mixture of 1 mole each, 

2

2

5

2

3
RTRT

Cv



  and 
2

2

7

2

5
RTRT

Cp



  
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  Therefore, 5.1
2

3
/ 

RT

RT
CC vp . 

51. (c) 
T

q
S rev unit of S is 11  molJK . 

52.  (b) )(2 lOH ⇌ ,,)(2
T

H
SOH

vap

g


  

 gKJHvap /257.2.   

 or molKJmolkJHvap /7.40./18257.2   

  hence, .//109.0
373

7.40
KmolkJS   

53.  (a) Liquid   Vapour, entropy increases. 

54.  (c) 3NaNO is a solid, which is converted to liquid 

ions.  

55.  (c) Heat capacity of water per gram J17.4
18

75
  

 mstQ   ; t 17.41001000  

  Kt 4.2
17.4100

1000



 . 

56.  (c) As the work is done on system, it will be 
positive i.e. jouleEjouleW 128,462  (heat is evolving) 

 From the Ist law of thermodynamics 

  .334)462()128( JouleswqE   

57.  (a) Gases show highest entropy. 

58.  (b) 
70

)(2
7.10

)(

)298(

)(
1 

 


laq

molKKS

aq OHOHH
o

 

  RP
o SSKS  )298( )07.10(70   

  117.80  molJK  

59.  (d) The entropy change 
etemperatur

ationof vaporis heat
  

  Here, heat of vaporisation gmcal /540  

  118540  molcal  

  Temperature of water K373273100   

   entropy change 

1106.26
373

18540 


 Kmolcal  

60.  (b) Given that, KTKT 300,500 21   

  By using, 
1

21

T

TT 
 4.0

500

200

500

300500



 . 

61. (b) It is molar heat capacity. 

62.  (d) Entropy is the measure of randomness in the 
molecules. Randomness is maximum in case of 
gases. Hence, entropy is maximum for water 
vapours.  

63.  (a) Standard entropy of formation of )(2 gCO = 

standard entropy of )(2 gCO [Standard 

entropy of )(sC standard entropy of )(2 gO ] 

  ]205740.5[5.213  KJ /76.2 . 

64.  (c) Third law of thermodynamics help in 
calculating entropy of different temperatures. 

65.  (a) In case of gas randomness is maximum 
therefore entropy is maximum in case of 
steam. 

66.  (c) OSS gssurroundinsystem  (for spontaneity) 

  Because of 
1

2ln
V

V
RS   

  Here the volume of gas increase from 1V  to 2V  

at constant temperature T. 

  The total increase in entropy of the system 
and its surrounding during the spontaneous 
process of expansion considered above is, 

thus 













1

2ln
V

V
R  since 12 VV   it is obvious that 

the spontaneous (irreversible) isothermal 
expansion of a gas is accompanied by an 
increase in the entropy of the system and its 
surrounding considered together. 

  0 gssurroundinsystem SS .  

67.  (b) STHG   

  at constant temperature and pressure 0G  

  STT 0  so STH   

68.  (b) 
T

dQ
dS rev. ;  

75

1030 3
T ;  KT 400  

 

 

Heat of reaction 
 

1. (b) .2.9422 KcalCOOC    …..(i)  

  .3.68
2

1
222 KcalOHOH   ….(ii) 

 On multiplication of eq. (ii) by 2 and than adding 
in eq. (i) 

  KcalOHCOOHC 8.230222 2222   …(iii)  

  On subtracting eq. (iii) by following eq.  

  .8.21022 2224 KcalOHCOOCH   we get, 

  .202 42 KcalHCHHC   

2. (b) 1116  KmoleJS  

  K
S

H
T pb 375

16

10006

vapour

vapour

.. 






  

4.  (d) Heat of neutralisation between strong acid 
and a strong base is about .7.13 Kcal  

6.  (b) Effect of temperature in heat of reaction is 
given by Kirchoff’s equation.  

7.  (c) Heat of neutralisation between strong acid 
and a strong base is about .7.13 Kcal  

8.  (a) For exothermic reactions Rp HH  . 

  For endothermic reactions Rp HH  . 

9.  (b) 78g of benzene on combustion produces  

  heat = – 3264.6 kJ 

  g39  will produce kJ3.1632
2

6.3264



 . 

10.  (a) eq. (i ) + eq. (ii ) gives the required result. 
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11. (bcd) (b,c,d) are endothermic reactions because 
they  proceeds by the absorption of heat. 

12.  (a) Change of liquid to vapour takes energy in the 
form of heat so it is endothermic reaction. 

13.  (d) In exothermic reactions heat is evolute. 

15.  (c) veH   for exothermic reaction. 

 veH   for endothermic reaction 

  Enthalpy of fusion is + ve. 

16.  (a) Heat of neutralisation will be less than 
molekJ /33.57 because some amount of this 

energy will be required for the dissociation of 
weak base )(MgO  

18.  (a) 2222 OHOH     molekJH o
f /188  ….(i) 

 OHOH 222
2

1
  molekJH o

f /286  ….(ii) 

  eq. (i) – eq. (ii) × 2 gives the required result. 

19.  (b) Graphite  diamond 1)(  molkJyx
t

H . 

21. (c) Heats of combustions are always exothermic 
except oxidation of  N as, 

 ONON 222
2

1
 veH   

  NOON 222    veH   

22.  (a) For exothermic reactions Rp HH  . 

  For endothermic reactions Rp HH  . 

23.  (d) Aim: 
)()(

2
222 g

HC
g

HC  . 

 eq. (ii) + eq. (iii)  eq. (iv) – eq. (i) 

  find the required result. 

24.  (c) Enthalpy of formation of HCl. 

25.  (c) Heat of neutralisation between strong acid 
and a strong base is about .7.13 Kcal   

26.  (b) For endothermic reaction, veH  . 

27.  (b) Heat of neutralisation is less than 56.1 Kcal 
when a strong base and a weak acid reacts. 

28.  (b) Aim: 22
2

1
COOCO   

 







 )(

2

1
)()( 2

00
2

0 OHCOHCOHH fff  

  .6.67)4.26(0.94 kcal  

29.  (a)  

 (i) kJHOHOH 241,
2

1
222   

 (ii) kJHOHCOOHC 3800,56
2

17
222106   

 (iii) kJHOHCOOHC 3920,669 222126   

  1262106 HCHHC   

  Eq. (i) + Eq. (ii) – Eq. (iii) 

  )3920(3800241 H  

  kJ12139204041   

30.  (c) OHNH4  is a weak base. Heat of neutralisation 

< 13.7kcal. 

31. (a) 4CH  is the best fuel because its calorific value 

gkcal /3.13
16

8.212



  is higher among the 

other gases. 

32.  (a) Find H  for 
)(

22 2224 g
OHCOOCH  . 

34.  (b) In neutralisation of a strong acid and base 

only H and OH  ions react. 

35.  (b) When both acid and base are strong than heat 

of neutralisation is 11.57 molkJ . 

36.  (a) OHCOOHC 22262 32
2

7
  substitute the 

values. 

37.  (a) Decomposition is an endothermic process. 

38.  (d) H  for this reaction is Heat of reaction. 

40.  (b) One mole of OH2  is formed from its initial 

components. 

41. (c) One mole of a substance is completely 
oxidized in air.   

42.  (c) S (rhombic) 22 SOO   , .70960 calH   …(i) 

 S (monoclinic) 22 SOO  calH 71030  …(ii) 

 Aim: S (rhombic)   S (monoclinic)  

  eq. (i) – eq. (ii) gives the required result. 

43.  (b) When 
)(2 l

OH  is convert to form 
)(2 g

OH , heat is 

absorbed hence 21 HH  . 

44.  (b) Out of given substances, kerosene oil has 
maximum calorific value. 

45.  (b)  ))( (22)( gCOgOC S  , 011 
g

n  

 kcalHE 94  

  )(
22 OCCO EEEE  )00(

2
 COE  

  or .94
2

kcalEECO   

46.  (b) 0.2 mole will neutralize 0.2 mole of 3HNO , 

heat evolved .4.112.057 kJ  

47.  (a) Suppose heat evolved in Ist case is 1Q  and that 

in the IInd case it is 2Q . Then .12
2

1
QQ   

 But 11 1000 TQ   and 22 500 TQ   

  1212 ..1000
2

1
500 TTeiTT  . 

48.  (c) Enthalpy of a compound = Heat of reaction of 
that compound. 

49.  (e) It is the definition of heat of neutralization. 
50.  (b) veH  for exothermic compound.  

51. (a) If acid or base or both are strong, heat of 
neutralization .7.13 kcal   

52.  (b) Both OHNH4  and COOHCH3  are weak. 

53.  (c) 3.1425.01.57   1molkJ .  
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54.  (c) Heat of formation is for 1 mole.  

  Hence .20.62/40.12)(0 kcalHIH f    

55.  (b) Chemical dissociations are reversible and 
endothermic. 

57.  (c) Given, 
 (i)  OHCOOCH 2224 22  , 20H kcal 

 (ii) 22 COOC   , .40 kcalH   

 (iii) OHOH 222
2

1
 , .10 kcalH   

 Aim: 422 CHHC   

 (ii) + 2 × (iii) – (i) gives. 
  .80)20()10(240 kcalH   

58.  (d) For exothermic reaction heat is evolved. 

59.  (c) 
)(2

1
)(

iselectrolys
)( 222 g

O
g

H
l

OH   .  

61. (d) All other are combustion phenomena. 
62.  (c) 

combusion
H  = –ve, so exothermic process. 

63.  (b) Aim: )(22)( )(2

1
)(

2

1
SS KOH

g
HgOK   

 eq. (ii) + eq. (i) – eq. (iii) gives 
  )14()39.68(48 H 144839.68  . 

64.  (a) By definition of heat of formation. 
68.  (c) .5.453, calHCC GD   

  i.e. energy of GC  is less and thus more stable. 

69.  (a) combustionH  is always negative . 

70.  (d) )(2)( 2
0

42
0

reaction NOHONHH ff   

           .14)8(22 kcal   

71. (a) nRTEH  298314.83   

         .43.77432 kJJ   

72.  (b) Aim: (diamond)graphite)(
CC   ; eq. (i) – (ii) gives the 

result.  

73.  (d) In the formation of a compound, more the 
heat absorbed, less stable is the compound. 

74.  (c) )(4)(2)graphite( 2 gg CHHC  . 

75.  (b) Heat of formation is the formation of one 
mole of the substance from its elements.  

76.  (b) )()(2 2
00

)reaction( SiOHMgOHH ff   

            .21)4.48()7.34(2 kJ  

77.  (a) eq. (i) + eq. (ii) + eq. (iii) gives 

  kJX 393242282131  . 

78.  (d) It is the definition of heat of transition. 

79.  (d) kJHCC 9.1,)diamond()graphite(   

 122)graphite( , HHCOOC   

 222)diamond( , HHCOOC   

 kJHH 9.1)()( 21   or 9.112  HH  

  For combustion of 12,6 HHg   by  

.95.02/9.1 kJ  

80.  (a) reactantproduct HH   for exothermic reaction. 

81. (b) Due to high electron affinity of Cl the highest 
energy is evolved. 

82.  (b) OHCOOCH 2224 22    

  Molecular weight of 164124 CH  

 On the combustion of 2.0gm of methane= 25.0 kcal 

  On the combustion of .200
2

1625
0.16 kcalgm 


  

83.  (a) OHCOOCH 2224 22  . 

84.  (b) OHCOOHC 22242 223   

)](2)(2[ 22reaction OHHCOHH o
f

o
f        

                              )](3)([ 242 OHHCH o
f

o
f   

  kJ1412]052[)]286(2)394(2[  .  

85.  (b) kJCOOC 39422  . 

 kJCOOC 788222 22    ….(i) 

 kJCOOCO 56922 22    ….(ii) 

 kJOCOCO 56922 22    …..(iii) 

  eq. (i) + eq. (iii) = –109.5 kJ mol–1. 

86.  (c) kcalkcalH f 22
2

44
 . 

87.  (a) 22 )(
)()(

OHCa
l

OH
s

CaO  is exothermic. 

88.  (b) veH   in exothermic reaction. 

89.  (d) According to the definition of heat of 
formation.  

90.  (d) Multiplying eq. (ii) by (iii) and eq. (iii) by (vi), 
and then add 

  22
2

15
36 OHC 7.3218;66 22  HOHCO  

  Subtract eq. (i) from the above equation and 
find the required result.  

91. (a) HF is more stable than .HCl   

92.  (c) pRP qHHH  )( . 

93.  (b) veH   for endothermic reaction. 

94.  (a) kcalH 7.278
2016.2

4495.13



 .  

95.  (d) eq. (i) + eq. (ii) gives the required result.  

96.  (d) Standard molar heat enthalpy )( oH  of a 

compound is equal to its standard heat of 
formation from most stable states of initial 
components.  

97.  (c) In the complete combustion of butanol 
EH  . 

98.  (a) X – Y and find the required result. 

99.  (c) kJHSOOS 2.29822   ….(i) 

 kJHSOOSO 2.98
2

1
322   ….(ii) 

  eq. (i) – (ii) and find the required result. 

100. (c) ?2 2  HCSSC  

 kJHCOOC 3.39322   ….(i) 

 kJHSOOS 72.29322   …..(ii) 
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 kJHSOCOOCS 76.110823 2222  …..(iii) 

  eq. (ii) × 2 + eq. (i) – (iv) eq. (iii) – eq. (iv) 
and find required result . 

101. (b) Fermentation is exothermic reaction. 

102. (c) OHCOOCH 2224 22  .  

103. (d) Use RTnEH   

 300102219 3  H kcal2.20 ; 2n .  

104. (d) kJmolKJ 4.298.86.20 1   . 

106. (a) Subtract equation (ii) from (i). 

107. (c)  kJHOHCOOCH 4.890,22 2224    ….(i) 

 kJHCOOC 5.395,22   …..(ii) 

 kJHCOOC 5.395,22   .….(ii) 

 kJHOHOH 8.285,
2

1
222   …..(iii) 

 from (i), (ii), (iii). 

 )(
. 4CHH

comb


 )(2)()(2)( 2422 OHCHHOHHCOH ffff   

  02)()5.285(25.3954.890 4  CHH f   

  1
4 7.76)(  molkJCHH f . 

108. (d) As methanoic acid is weak acid, heat of 
neutralization < x. 

109. (d) Neutralization of a strong acid by a strong 
base is always same. 

110. (c) kJHSOOS f 6.4,22   

  0.5 gm. of sulphur on burning produce 1gm of  

2SO  

  32 gm of sulphur on burning produce 64 gm.. 
of  2SO  

  kJkJH 4.29464)6.4(  . 

111. (a) 23O ⇌ 32O – energy is given out. 

112. (b) kcalgperH 64.0
180

6.172
6.1 


 . 

113. (a) kJHCOOC 394,22   …..(i) 

 kJHOHOH 568,22 222   ….(ii) 

 kJHOHCOOCH 892,22 2224   …..(iii)  

  (i) + (ii) – (iii) and find the required result. 

115. (a) No doubt heat evolved during neutralisation 

of 3250 cm of each acid and base is five time 

the heat evolved during neutralisation of 
350 cm of each acid and base but the quantity if 

solution taking heat is also five time thus 
same temperature rise is noticed. 

116. (a)  KJHOHOH l 8.285;
2

1
)(222   

 KJHOHOH gl 44;)(2)(2   

  KJHOHOH o
g 8.241;

2

1
)(222   

117. (b) Given: Weight of iron burnt ;4 g  Heat 

liberated KJ28.29 and atomic weight of iron 

56)( Fe . We know that in ferric oxide 

molesOFe 2),( 32 of iron or gram112562  of 

iron are burnt. We also know that when 
grams4 of iron are burnt, then heat liberated    

= 29.28 kJ, therefore when grams112 of the 

iron are burnt, then heat liberated 

kJ8.819
4

11228.29



  (Minus sign due to 

liberation of heat). 

118. (c) kcalHOHOHH 7.13, tionneutraliza2   . 

119. (b) moleH /  of  5.100
1.2

5677.3



FeS .  

120. (a) Heat of formation kJ97
2

194
 . 

121. (a) euHHH nioniz   = )9.55(6.50 ioniz  H  

  molkJH /3.5ioniz  .  

122. (a) Strong acid )( 3HNO and strong base )(LiOH . 

123. (d) nRTE H  or nRTHE   

 298002.0
2

1
3.7  E 298.03.7  = 7 kcal.  

124. (b) Heat evolved during burning of g39   

  1
66 5.390

78

390.781 


 molkcalHC  

125. (b) By (i) + (ii) ; kcalHNaClClNa 196,
2

1
2  . 

126. (b) 1
)(22 5.393,  molkJHCOOC o

fg  ….(i) 

 1
)(2 5.110,

2

1  molkJHCOOC o
fg  ….(ii)  

 o
fg HOHOH  ,

2

1
)(222

18.241  kJmol  ...(iii)  

 By (ii) + (iii) – (i) 

  2.41,)(2)()(2)(2  HOHCOHCO gggg . 

127. (c) More +ve is sH  more is heat of solution. 

128. (d) 2CS  is formed from its initial components 

carbon and sulphur so, H is heat of 
formation of  2CS . 

129. (d) nRTEH  18500   

  or calE 190962982)1(18500  . 

130. (b) Heat evolved during combustion of 0.39g 

.25.16
78

39.03250
66 kJHC 


  

131. (d) By (i) – (ii) :  .2.229;
2

1
2  HCOOC  

132. (b) Strong acid )(HCl  and strong base )(NaOH  

shows tionneutralizaH = –57.3 kJ.  

133. (d) By (i) – (ii) and find required result. 
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134. (a) 
2

1

2

1
11,

2

1
)()(2)(  nCOOCO ggg  

 nRTEH   

  kJH 5.284290
1000

314.8

2

1
3.283  .  

135. (a)  molekJHOHOH /188
2

1
222   ..…..(i) 

 molekJHOHOH /286;2222   ..….(ii)  

 By 2 × (i) and (ii) 

 molekJHOHOH /376;22 222   …..(iii)           

 molekJHOHOH /572222 2222   …..(iv)  

 By (iii) – (iv)  

  kJHOOHOH 19622 2222  . 

136. (a) H for calKHC 1.34162   

 its calorific value gkcal /37.11
30

1.341



 . 

 H for kcalHC 0.31022   

 its Calorific value ,92.11
26

0.310



  

  hence 22HC is a better fuel. 

138. (c) For the decomposition of 9gm of water heat 
required kJ5.142  

 we know 181622 OH  

 Therefore heat required for decomposition of 

18gm water KJ2855.142
9

18
   

  Than, enthalpy of formation of water is 
reverse of heat required = – 285 kJ. 

139. (d) )(2)(2)(2)(66 36
2

15
gggg OHCOOHC   

  
2

1

2

15
136 n . 

140. (b) By 2 × (i) + (ii) – (iii) 

  H of methane kcal0.20 . 

141. (c) Heat of neutralization of strong acid and weak 

base is less than 17.13 molkcal . 

142. (d) 0E for a cyclic process. 

143. (c) kcal4420.22  .  

144.  (b) 0.3 mole OH , neutralize 0.3 mole of 3HNO  

  Evolved heat, kJ13.173.01.57   

146. (d) Compounds with high heat of formation are 
less stable because energy rich state leads to 
instability. 

147. (b) 4CH required gm8
3.890

1615.445



 . 

148. (c) )(4)(2)( 2 ggs CHHC     …..(i) 

 1
)(2)(2)( 94  molkcalHCOOC ggs  …..(ii)  

 1
)(2)(2)(2 68

2

1  molkcalHOHOH lgg … (iii) 

 OHCOOCH 2224 2
2

/3   

 1213  molkcalH    … (iv) 

  to obtain equation (i) operate-(ii) + 2 × (iii) – 
(iv). 

149. (b) veH  for endothermic reactions. 

150. (b) It pertains to neutralization of strong acid 

weak base.  

151. (d) Strong base (KOH) and strong acid (HCl)  

153.  (b) This reaction absorbed heat, so it is 
endothermic reaction. 

154.  (b) 3.94,22  HCOOC  

 This is also heat of formation of 2CO  

  0.26,
2

1
2  HCOOC . 

155.  (b) YX
2

1
 . 

157.  (a) Molecular weight of 8034 NONH  

 Heat evolved 12.623.1   

  Molar heat capacity C 12.623.1 . 

158.  (d) Both eX and 2F are gaseous elements at Co25  

and in their standard states and form )(4 gXeF  

hence 
react)( HH f  . 

159.  (c) According to Hess low, enthalpy change for a 
reaction does not depend on the nature of 
inter mediate reaction steps.  

160.  (d) By (ii) – (i), 9.1,  HCC diagr . 

162.  (c) Heat of neutralization of strong acid and 

strong base is equal to the 132.57  molKJ  

163.  (c)  molKJHCOOC /5.39322   

   gm44  of 2CO  form by which heat released  

kJ5.393  

   gm1  of 2CO  form by which heat released 

44

5.393
  

   gm2.35  (given) of 2CO  form by which heat 

released 

   2.35
44

5.393
  kJ315   

164.  (c) )()(2 42)( gCHgHC graphite   

165.  (c) Heat of formation of a substance is the heat 
exchanged when one mole of that substance is 
formed by its constituent elements. 
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   Heat evolved when 1 mole 2)44( COg  is 

formed kJ393  

      Heat evolved when )156(156.0 gKg  is 

formed 
44

156393 
  

   H  for the process kJ1572 kJ0.1572   

166.  (b) It is heat of neutralisation )7.13( Kcal  for 

strong acid and strong base. 

167.  (d) )()()( 22 gCOgOsC   

  15.393  molKJH    …..(i) 

  )()(2/1)( 22 gCOgOgCO   

  1283  molKJH    …..(ii) 

  On substracting equation (ii) from equation 
(i)  

  We get  

  )()()( 2 gCOgOsC  ; 15.110  molKJH  

  The enthalpy of formation of carbon 

monooxide per mole 15.110  molKJ  

168.  (d) 1 mole (i.e.,) gm16  of methane on combustion 

liberate kJ890  

   gm2.3  will liberate 
16

2.3890 
 KJ178  

169.  (c) 22 COOC  ; qH   

  COOC  22/1 ; 12H        …..(i) 

  222/1 COOCO  ; 10H  …..(ii) 

  adding equation (i) and (ii) we can get 

  22)10(12 H  

170.  (b) molKJHCOOC F /490;22           –   (I) 

  molKJHOHOH F /240;2/1 222    –  (II) 

  molKJHHCHC F /160;188 188     – (III) 

  applying 

  (I) 8  (II) 9 (III) 

  OHCOOHC 222188 98
2

25
  

  molKJH o /624016021603920   

   oH  for 6 moles of octane 66240   

  KJmolKJ 4.37/37440   

171.  (d) kJHOFeOFe 4.193;
2

3
2 322          .....(i) 

  kJHMgOOMg 2.140;
2

1
2             .....(ii) 

  On multiplying eq. (ii) by 3 

  kJHMgOOMg 6.420;3
2

3
3 2      ......(iiii) 

  Resulting equation can be obtained by 
subtracting eq. (i) from (iii) 

  kJHMgOOMg 6.420;3
2

3
3 2   

  kJHOFeOFe 4.193;
2

3
2 322   

  Subtraction : 

  kJHMgOFeOFeMg 2.227;323 32   

172.  (c) HCl  and KOH  both are strong 
 

 

 

Bond energy 
 

1. (b) )()( gg YXXY  ; molekJaH /   ……….(i) 

  XX 22  ; molekJaH /            ………. 

(ii) 

  YY 22  ; molekJaH /5.0        

……….(iii) 

  (i),-(iii)
2

1
 (ii)

2

1
  gives 

 XYYX  22
2

1

2

1
; 

  molekJaa
a

H /
2

5.0

2








  

  200
2

5.0

2
 a

aa
 

  800a  

2.  (a) 24 2 Hg moles. Bond energy for 1 mole of 

.1042/2082 kcalH   

4.  (d) By definition of Hess’s law. 

5.  (c) Aim: HClClH  22
2

1

2

1
 

 
)(Reactants

..
(Products)
.. EBEBH   









 ).(.

2

1
).(.

2

1
).(. 22 ClEBHEBHClEB  









 )58(

2

1
)104(

2

1
103  

  kcal22)2952(103  .  

6.  (c) First ionization potential of eVLi 4.5  

 Electron affinity of eVCl 61.3  

 We have .... AEPIH   

  kJeV 22106.180.180.161.34.5   
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 ,1086.2 22 kJH   

 for 1mol Avogadro’s number 231002.6  . 

  ./1701002.61086.2 2322 molekJH    

7.  (b) molekJ /5.41
4

166



. 

8.  (d) KJHHClClH 90,
2

1

2

1
22   

 ClClHH EEH  
2

1

2

1
 

 or HClE 240
2

1
430

2

1
90  

  1425 
  molkJE ClH . 

9.  (b) 320,44  HHCCH  

 calE HC 90  

 360,6262  HHCHC  

 HCCC EE   6360  

 calE CC 40320360   . 

10.  (b) BrHBrBrHH  2  

    192433             3642  

        625                     728 

  Energy absorbed  = Energy released 

  Net energy released kJ103625728   

  i.e., KJH 103  

 

Free energy and Work function 
 

1. (d) G  at equilibrium = 0. 

2.  (b) For spontaneous change veG  .  

3.  (a) When veG   than the reaction is 

spontaneous in nature.  

5.  (acd)When veH   and veS   than the 
reaction is non-spontaneous. 

7.  (c) Because the reaction is spontaneous . 

8.  (c) G  = –ve. 

9.  (a) 
1

2ln
P

P
nRTGT  .  

10.  (a) 0G  for equilibrium. 

11. (d) At equilibrium 0G . 

12.  (a) KRTGo log303.2  

 Klog500002.0303.2606.4   

  100,2log  KK .  

14.  (d) Spontaneous change shows veG  . 

15.  (b) KTSTHG 29827325,   

  kJJ 59.1919590)105(298107.11 3    

18.  (c) If  veG   reaction is spontaneous. 

20.  (b) 0)(,0)( ,,  PTEV dGdS . 

21. (b) Only high pressure favours the conversion. 

22.  (d) By 2× (ii) – (i) – (iii) 

  kJGHCCH gsg 209,2 )(22)()(2   .  

23.  (b) KRTG  log303.2 , Here KTcalR 300,2   

  10
53

1510





K ;  10log3002303.2 10G  

  cal8.138113002303.2   

24.  (a) STHG   (Gibb’s free energy equation) 

25.  (d) STHG   

  29810)6.145(64.382 3  G  

  13.339  molKJ  

26.  (d) STHG  ;  STVPEG   

  For spontaneity )( veG   

    veG  , veE   

27.  (a) 32127331400  STHG  

  cal93364073631400    

28.  (d) STHG    

  066.0558.300  T  

  or  KT 463
066.0

558.30
  

  If 0)( , PTdG  sign ''  mean. If is reversible 

process  
 

 

Critical Thinking Questions 
 

1. (b) Due to randomness of particles is reduced 
since entropy decreases. 

2.  (c) TnCpH   

  The process is isothermal therefore 

  0G ; 0 H  

3.  (d) JkJkcal 4107.5577.13  . 

4.  (b) When strong acid and strong base neutralize each 
other than the value of heat generated is about 
13.7 kcal.  

5.  (b) Due to fall in temperature. 

6.  (d) H
p

q  . 

7.  (d) .log303.2
1

2

V

V
RTw  As it involves the ratio 

1

2

V

V
, 

volume can be used in any units. (R should be 
in joules). 

8.  (b) 
dEdQ

dQ

dW

dQ


 ; dQdWdE  ; dEdQdW   

  
dTncdTnc

dTnc

vp

p




)( vp

p

cc

c


  
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R

R

2

7
 {for diatomic of gas 

2

7R
cp  } 

9.  (a) )()()( 42222 gHCgHgHC   

  121 ng ;  131.0  molKJH  

  atmP 5.1 , LmLV 050.050   

  VPEH   

  0076.031.0  E ;   KJE 3024.0  

10.  (a) Since process is exothermic then heat is 

evolved due to this temperature of water 

increases. 

11. (a) Because randomness is decreases. 

12.  (c) Conversion of graphite into diamond is an 

endothermic reaction. So, heat of diamond is 

higher than that of graphite. But S would be 

negative for the conversion of graphite into 

diamond. 

13.  (c) H  and S  both are ve  for spontaneous 

change, and veH   for endothermic 

reaction. 

14.  (a) STHG   is negative for spontaneity. 

15.  (a) Entropy (a measure of disorder) of universe is 

increasing toward maximum. This is II law of 

thermodynamics.  

16.  (a) For a pure substance AT and BT  represent the 

same temperature. Hence A is a correct 

choice. 

17.  (a) For endothermic reaction enthalpy of products 

)( PH > enthalpy of reactant )( RH  

  Hence, change in enthalpy, 

   RP HHH Positive 

18.  (d) Suppose the no. of gm, 1gm for each case so 

the max. no of mole expected for )(2 gSO  

which has to expected maximum entropy. 

19.  (b)  kJHOAlOAl 1596,
2

3
2 322   …..(i) 

 kJHOCrOCr 1134,
2

3
2 322   …..(ii) 

 By (i) – (ii) 

  kJHOAlCrOCrAl 462,22 3232  . 

20.  (a) Bomb calorimeter is used to measure heat of 

reaction. 

21. (b) Larger the number of C and H atoms, greater 

is the heat of combustion. 

22.  (c) The bomb calorimeter is used to measure E . 

 

 

23.  (c)  

 

 

  

24.  (b) kcalkJH 7.131.57tionNeutraliza  . 

25.  (b) Backmann thermometer is used to measure 

low temperature. 

26.  (b) Heat required to rise the temperature of a 

body by 1K called thermal capacity of the 

body. 

27.  (e) Mechanical work is important only in gases as 

they undergo appreciable change in volume. 

28.  (d) It is Lavoisier and Laplace law. This is another 

law of thermochemistry which was put 

forward before Hess's law. 

29.  (a) It is also known as "constant heat summation" 

law. It state that the total amount of heat 

evolved or absorbed in a reaction is same 

whether the reaction takes place in one step 

or in a number of steps. 

30.  (c) In this reaction 242 n  so EH  . 

31.  (a) 
89.1

122998.0632.094.18 
Q =  Kcal1.771  

32.  (c) aEH   for forward reaction aE  for 

backward reaction kJ10919  . 

33.  (d) 1000998.0632.094.18 Q  

  13.124.57  x  

  2.45x  

34.  (c) Thermodynamics is a reversible process in 

which surroundings are always equilibrium 

with system. 

35.  (a) eVergJcal 197 10
602.1

18.4
1018.418.41  . 

36.  (b) Order of bond energy : .2222 IFBrCl   

37.  (c) Heat energy is also involved when one 

allotropic form of an element is converted in 

to another. graphite is  the stabler allotrope 

because the heat of transformation of 

)()( graphitediamond CC  . 

  (i) kcalHCOOC ggdia 5.94)(2)(2)(   

  (ii) calkHCOOC gggraphite 0.94)(2)(2)(   

  )0.94(5.94  tiontransformaH  

  calk5.0 . 

Ea > H Ea 

 H 

E
n

th
a
lp

y
 

Energy 
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38.  (b) The compound Y possess less energy than the 

X and thus Y is more stable than X. 

39.  (c) Both H  and p  are positive. 

40.  (a) For equilibrium 0 oG .  

41. (b) Equilibrium constant is decreases with 

temperature and H  is also decreases so it is 

–ve. 

42.  (a) The fusion temperature of napthalene is 

minimum, because it is non-polar covalent 

compound and has less fusion temperature.  

43.  (a) The bond energy of HC  bond is y kcal 1mol . 

44.  (a)  

released Energy

2346)3913(2

|

|

absorbed Energy

4363945
23




 H

H

H

NHHNN  

  Net. energy released = 2346 – 2253 = 93 kJ 

   i.e. ΔH = – 93 kJ . 

45.  (d) If veE   than the cell reaction will be 

spontaneous. 

46.  (d) All are the correct statements.  

47.  (d)  )(33)(2)(22 ggg CHCHHCHCH   

  16564414             24846414   

   6151615                3471347   

  
2706
4351435                             2831       

  kJH 12528312706   

48.  (b) It means that the heat absorbed when one 

gram molecule of HCl  is formed from its 

elements at K298  is  

  calk060.22 . 

49.  (d) eq. (i) + eq. (ii) find the required result and 

divide by 2. 

50.  (d) For complete neutralization of strong acid and 

strong base energy released is molKJ /32.57  

  No. of mole of 2
42 10

1000

502.0 


SOH  

  No. of mole of 210550
1000

1 KOH  

  So KJ5732.01032.57 2    Joule2.573 . 

51. (b) For Combustion reaction, H  is negative, 

7)225()1816( n , so S  is ve , 

reaction is spontaneous, hence G  is –ve. 

52.  (a) KTSTHG 30027327,   

  19.236)163.0)(300()8.285(  molkJG  

 

Assertion & Reason 
 

1. (b) Assertion and reason show, reaction at 

equilibrium state in which 0G , 0S , 

0H . 

2.  (b) It is correct that on touching the ice we feel 

cold because ice absorb heat from our hand. 

3.  (b) Entropy of ice is less than water because 

water molecules in solid state lose kinetic 

energy and hence their tendency of movement 

minimise. Hence entropy decrease in solid 

state. The reason that ice have cage like 

structure is also correct but reason is not or 

correct explanation for assertion.  

4.  (c) During isothermal expansion of an ideal gas 

against vacuum is zero because expansion is 

isothermal. The reason, that volume occupied 

by the molecules of an ideal gas is zero, is 

false. 

5.  (a) it is fact that absolute values of internal 

energy of substances can not be determined. It 

is also true that to determine exact values of 

constituent energies of the substance is 

impossible.  

6.  (b) Mass and volume are extensive properties. 

mass/volume is also an extensive parameter. 

Here, both assertion and reason are true.  

7.  (b) The molar entropy of vaporization of water it 

differ from ethanol due to hydrogen bonding 

according to VSEPR theory water molecule 

having two lone pair of electron by which it 

angular and show some polarity which is 

higher than that of ethanol so both assertion 

and reason are correct but reason is not 

explaination assertion. 

8.  (a) The assertion that the increase in internal 

energy for the vaporisation of one mole of 

water at 1 atm and 373 K is zero is true and 

this is because that for all isothermal process 

internal energy is zero.  

9.  (b) )()( 22 gOgN  ⇌ )(2 gNO  

  We know that nRTEH   

  022 n  hence, 0nRT  

  Therefore, EH   

10.  (a) The enthalpies of neutralisation of strong 

acids and strong bases are same they are 13.7 
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Kcal. The reason is that it is heat of formation 

of water from H  and OH  ions. 

KcalHOHOHH 7.13,2   . Thus, both 

assertion and reason are true. 

11. (a) Zeroth (law of temperature) can also be 

summarized as two objects at different 

temperature in thermal contact with each 

other tend to move towards the same 

temperature.  

12.  (d) Photo chemical reactions have Gve  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

14.  (e) Heat absorbed in a reaction at constant 

temperature and constant volume EQv )( . 

15.  (c) Values of state functions depend only on the 

state of the system and not on how it is 

reached. 

16.  (a) The properties whose magnitude depends 

upon the quantity of matter present in the 

system are called extensive properties. 

17.  (c) Combustion reactions are always accompanied 

by the evolution of heat therefore, for such 

reactions the value of H  is always negative. 

18.  (b) In an isothermal process change in internal 

energy )( E  is zero (as it is a fucntion of 

temperature). According to first law of 

thermodynamics 

  Ewq  , hence WQ   (if )0E  

  If a system undergoes a change in which 

internal energy of the system remains 

constant (i.e., 0E ), then QW  . 

  This means that work done by the system 

equals the heat absorbed by the system. 

20.  (e) If a refrigerator’s door is kept open room gets 

heated as heat energy is released to the 

surroundings. 

21. (c) Enthalpy is zero but entropy is not zero. 

Vibrational motion exists even at absolute 

zero. 

22.  (c) It may involve increase or decrease in 

temperature of the system. Systems in which 

such process occur, are thermally insulated 

from the surroundings. 

 

 

 

 

 

 

 


	02-Chep-Thermodynamics and Thermochemisty-Ques.-Final-E.pdf (p.1-25)
	First law of thermodynamics and Hess law
	KCET (Med.) 2000, 01; CBSE PMT 2000; MP PMT 2002]
	Bond energy

	Free energy and Work function
	DCE 2000, 01; BHU 2000; MP PMT 2003]
	Kurukshetra CEE 1998]
	MP PET 1999; BHU 1999; MP PMT 1995]


	T
	T (1)
	T (2)
	T (3)

	03-Che--Thermodynamics and Thermochemisty-Sol.-Final-E.pdf (p.26-39)
	First law of thermodynamics and Hess law
	Critical Thinking Questions


