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INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct. 
Darken the correct drcle/ bubble in the Response Grid provided on each page. 

In a closed insulated container a liquid is stirred with a paddle 
to increase the temperature. Which of the following is true? 
(a) �E= W ;t O  (b) �E = W ,  q = 0 
(c) �E=O, W=q;tO  (d) W=O, �W= q ;t 0 
One mole of a non-ideal gas undergoes a change of state 
(2.0 atm,1.0L, 95 K)� (4.0atm,5.0L, 245K)with a change 
in internal energy, �U = 30.0 Latm. The change in enthalpy 
Mi of the process in L atm is. 
(a) 40.0 (b) 42.3 
(c) 44.0 (d) Not defined because 

pressure is not constant 
Assuming that water vapour is an ideal gas, the internal 
energy change (�U) when 1 mol of water is vapourised at 
I bar pressure and 1 00°C, (given : molar enthalpy of 
vapourisation of water at 1 bar and 373 K = 41 kJ mot-• and 
R=8.3 Jmol-1 K-1)willbe 
(a) 41.00 kJ mol- 1 (b) 4.100 kJ mol- 1 
(c) 3.7904 kJ mot-• (d) 37.904 kJ mol-1 
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A piston filled with 0.04 mole of an ideal gas expands 
reversibly from 50.0 mL to 375 mL at a constant temperature 
of37.0°C. As it does so, i t  absorbs 208 J of heat. The values 
of q and w for the process will be: 
(R=8.314J/molK)(ln 7.5 =2.01) 
(a) q=+208J,w=-208J (b) q=-208J,w=-208J 
(c) q=-2081, w=+208J (d) q=+208 J, w=+208J 
Among the following, the intensive property is (properties are) 
(a) molar conductivity (b) electromotive force 
(c) resistance (d) heat capacity 
The variation ofheat of reaction with temperahrre is given by: 
(a) Van't Hoff equation 
(b) Clausius- Clapeyron equation 
(c) Nernst equation 
(d) Kirchoff's equation 
The difference between heats of reaction at constant 
pressure and constant volume for the reaction : 
2 C6H6(1) + 1 50ig) � 12C02(g) + 6�0(1) at 25°C in kJ is 
(a) -7.43 (b) +3.72 
(c) -3.72 (d) +7.43 
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lc-��------------------------------------------------------ DPP/ CC06 
8. The enthalpy ofvapourisation of water from the following 13. The favourable conditions for a spontaneous reaction are 

9. 

two equations is. 
1 

H2(g)+-02(g) ----t H20 (1), AH=-286kJ 2 
1 

H2 (g) +-02 (g), --t H20 (g), 6H=-245.5kJ 2 
(a) 6.02 kJ (b) 40.5 kJ (c) 62.3 kJ (d) 1.25 kJ 
For complete combustion of ethanol, 
C2H50H(!) +302 (g)�2C02 (g)+3H20(!), 

the amount of heat produced as measured in bomb 
calorimeter, is 1364.47 kJ mol-1 at 25°C. Assuming ideality 
the enthalpy of combustion, 6cH, for the reaction will be: 
(R = 8.314 kJ mol-1) 
(a) -1366.95 kJ mor• (b) -1361.95 kJ mor• 
(c) -1460.95 kJ mor• (d) -1350.50 kJ mor• 

10. The direct conversion of A to B is difficult, hence it is carried 
out by the following shown path : 

C D l 1 
Given A B 
b.S(A- >C) =50 e.u. , b.S(C->D) = 30 e.u., 6S(B->D) = 20 e.u., 
where e. u. is the entropy unit, then 6S<A- >B) is 
(a) +60e.u. (b) +IOOe.u. (c) -60e.u. (d) -100e.u. 

11. The heat of combustion ofCHig), C (graphite), Hig) are-
20 kcal, -40 kcal-1 0 kcal respectively. The heat of formation 
of methane is 
(a) -40kcal (b) +40 kcal 
(c) -80.0 kcal (d) + 80 kcal 

12. From the following bond energies: 
H- H bond energy: 431.37 kJ mol-1 
C = C bond energy: 606. 1 0 kJ mol-1 
C -C bond energy: 336.49 kJ mol-1 
C- H bond energy: 410.50 kJ mol-1 
Enthalpy for the reaction, 
H H H H I I I I 
C = C+ H - H----tH - C- C - H  I I I I 
H H H H 

will be: 
(a) -243.6kJmol-1 
(c) 553.0kJmol- 1 

(b) -120.0kJmol-1 
(d) 1523.6kJmol-1 
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(a) T6S > 6H, 6H = +ve, 
(b) T6S > 6H, 6H = +ve, 
(c) T6S = Mf, Mf = -ve, 
(d) Tt.S = t.H, t.H = +ve, 

14. For which change 6H:;t 6E: 

6S = +ve 

6S= -ve 

6S= -ve 

t.S = +ve 

(a) �(g)+ �(g) --t 2Hl(g) (b) HCl + NaOH --t NaCl 
(c) C(s)+ 02 (g) --t C02(g) (d)Nig)+3�(g)--t2NH3(g) 

15. The species which by definition has ZERO standard molar 
enthalpy of formation at 298 K is 
(a) Br 2 (g) (b) Cl2 (g) (c) �0 (g) (d) CH4 (g) 

16. For which of the following process, t.S is negative? 
(a) H2(g) --t 2 H (g) 
(b) N2(g)(latm) --t N2(g)(8atm) 
(c) 2S03 (g) --t 2S02(g)+02 (g) 

(d) C(diamond) --t C(graphite) 
17. Given the following entropy values (in JK-1 mol-1 ) at 

298 K and I atm : 
H2(g) : 130.6, Clig) : 223.0 and HCl (g) : 1 86.7. Theentropy 
change (in JK-1 mol -1) for the reaction 
H2(g)+ Cl2 (g)-7 2HCl(g)is 
(a) +540.3 (b) 727.0 (c) -166.9 (d) 19.8 

18. In conversion of lime-stone to lime, 
CaC03(s) --t Ca0(s) +C02(g) the values of t.Ho and 
6S0 are+ 179.1 kJ mol-1 and 1 60.2 J/Krespectivelyat298 K 
and 1 bar. Assuming that t.H o and t.S0 do not change with 
temperature, temperature above which conversion oflime­
stone to lime will be spontaneous is 
(a) 1 1 18K (b) 1008K (c) 1200K (d) 845 K. 

19. (6H-6U) for the formation of carbon monoxide (CO) from 
its elements at 298 K is 
(R=8.314JK-1 mol-1) 
(a) -2477.57 J mol-1 (b) 2477.57 J mol-1 
(c) -1238.78J mol-1 (d) 1238.78Jmol-1 

20. The incorrect expression among the following is : 
6Gsystem 

(a) = -T 
6�otal 

(b) In isothermal process, wreversible == -nRT .f!n Vr 
v. 
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21. The following two reactions are known : 

F�03(s) + 3CO (g)-----+ 2Fe(s) + 3C02(g); MI =-26.8 kJ 

FeO(s) +CO(g) ----+ Fe(s)+C02(g); �H=-16.5 kJ 
The value of � H for the following reaction 
Fe203(s) + CO(g)-----+ 2Fe0(s) + C02 (g) is; 
(a) +6.2kJ (b) + 10.3 kJ (c) -43.3 kJ (d) - 1 0.3 kJ 

22. For a particular reversible reaction at temperature T, �Hand 
�S were found to be both +ve. If Te is the temperature at 
equilibrium, the reaction would be spontaneous when 
(a) Te > T (b) T> Te 
(c) Te is 5 times T (d) T= Te 

23. The standard enthalpy of formation of NH3 
is -46.0 kJ moi-1 . 1fthe enthalpy of formation of� from its 
atoms is-436 kJmol-1 and that ofN2 is-712 kJ moJ-1 , the 
average bond enthalpy ofN- H bond in NH3 is 
(a) -964kJmol-1 (b) +352 kJmol-1 
(c) + 1056 kJ moJ-1 (d) - 1 102 kJ moJ-1 

24. Standard entropy of X2, Y 2 and X Y 3 are 60, 40 and 
50 J K-1 mor-t, respectively. For the reaction, 
I 3 
2X2 +2 Y2 � XY3,�H = -30kJ , to be at equilibrium, the 

temperature will be 
(a) 1250K (b) SOOK (c) 750K (d) lOOOK 

25. A heat engine abosrbs heat Q1 at temperature T1 and heat 
Q2 at temperat11re T2. Work done by the engine is J 
(Q1 + Q2). This data 
(a) violates I 51 law of thermodynamics 
(b) violates JS 1  law oftbemodynamics ifQ1 is -ve 
(c) violates 1 st Jaw of thermodynamics ofQ2 is -ve 
(d) does not violate 151 law ofthemodynamics. 

26. The standard enthalpies of formation ofC02(g), �0(1) and 
glucose(s) at 25°C are -400 kJ/mol, -300 kJ/mol and -I 300 
kJ/mol, respectively. The standard enthalpy of combustion 
per gram of glucose at 25°C is 

CH3COOH with strong base is - 12.5 kcal moi-1. The 
enthalpy of ionisation of NH40H will be 
(a) 3.2 kcal mor- t (b) 2.0 kcal mor- t 
(c) 3.0 kcal mor-t (d) 4.0 kcal moi-1 

29. The enthalpy change of formation of C02(g) 
is- 393 kJmor-1 and that of�O (1) is- 286 kJmor-1 . The 
enthalpy of combustion of one mole of ethanol (C2H50H) 
is -1360. The enthalpy change for the formation of one mole 
of ethanol form its constituent elements is 
(a) --681 kJ (b) -284 kJ (c) +965 kJ (d) 1360 kJ 

30. The lattice energy of solid NaCl is 180 kcal moi-1 and enthalpy 
of solution is 1 kcal moi-1. If the hydration energies of Na + 
and Cl- ions are in the ratio 3 : 2, what is the enthalpy of 
hydration of sodium ion ? 
(a) - I 07.4 kca1 mor-t 
(c) 71.6 kcal moJ- 1 

(b) 1 07.4 kcal mor-t 
(d) -71 .6 kcal mor-t 

31. A certain reaction is non spontaneous at 298K. The entropy 
change during the reaction is 1 2 1  J K-1 • Ifthe reaction is 
endothermic or exothermic, the minimum value of �H for 
the reaction is 
(a) endothermic, �H = 36.06 kJ 
(b) exothermic, �H =-36.06 kJ 
(c) endothermic, �H =60.I2 kJ 
(d) exothennic, �H =-60.12 kJ 

32. Which of the follO\·ving statement is incorrect ? 
(a) The standard enthalpy of reaction is the enthalpy 

change for a reaction when all the participating 
substances are in their standard states. 

(b) The standard state of a substance at a specified 
temperature is its pure form at 1 bar. 

(c) The standard state of solid iron at 298 K is pure iron at 
1 bar 

(d) Standard conditions are denoted by adding the 
superscript e to the symbol �H e.g., -�He (a) +2900kJ (b) -2900kJ (c) -16. l l kJ (d) +l6. l l kJ 

27. Using the data provided, calculate the multiple bond energy 33· 

(kJ mot-1) of a C = C bond in C2�. That energy is (take the 
Match the columns 

Column-1 Column-U 
A. Exothermic l �H=O.�=O bond energy of a C -H bond as 350 kJ mol-1) 

2C(s)+ �(g) � HC=CH(g); �H=225 kJmoJ-1 
2C(s) � 2C(g) ; �H = 14I 0 kJ mol-1 
�(g) � 2H(g) ; �H = 330 kJ mol-1 
(a) 1 165 (b) 837 (c) 865 (d) 815 

28. The enthalpy of neutralisation of NH40H and CH3COOH 
is - 10.5 kcal mol-1 and enthalpy of neutralisation of 
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34. The �H at 358 K for the reaction 

Fe203 (s) + 3 H2 (g) � 2Fe(s) + 3 H20 (l) 

given that m29g =-33.29 kJmol-1 and C/or Fe203 (s), 
Fe(s), H20 (I) and H2 (g) and 103.8, 25.1, 75.3and28.8J/K mol 
(a) -28. 136 kJmol-1 (b) -38.3 kJmol-1 
(c) 42.5 kJ moi-1 (d) 56.2 kJ moi-1 

35. The enthalpy of neutralisation of a weak acid in 1 M  solution 
with a strong base is - 56.1 kcal mo1-1. If the enthalpy of 
ionisation of acid is 1 .5 kcal moJ-1 and enthalpy of 
neutralisation of the strong acid with a strong base is -57.3 
kJ eq-1 . What is the % ionisation of the weak acid in molar 
solution (assume the acid is monobasic) 
(a) 25 (b) 20 (c) 15 (d) 10 

36. �Hr of NF3 is - 1 1 3  kJ mol-1 and N-F bond energy is 
273.0 kJ moi-1. IfN =N and F-F bond energies are in the 
rates 6 : 1 ,  their magnitudes will be 
(a) no.o kJ moi-1, no.o kJ moi-1 
(b) 840 kJ mol- 1, 140 kJ mol- 1 
(c) 950.0 kJ mol-1, 158.3 kJ mol- 1 
(d) 941.3 kJmol-1, 156.9kJmol- 1 

37. Consider the following processes : 
m (kJ/mol) 

112A-+ B +150 
3B-+2C+D -125 
E +A-+2D +350 
For B +  D-+ E+ 2C, �Hwill be :  
(a) 525 kJ/mol (b) - 175 kJ/mol 
(c) -325 kJ/mol (d) 325 kJ/mol 

38. For an isothermal reversible expansion process, the value 
of q can be calculated by the expression 

(a) q = 2.303nRTiog v2 
(b q = -2.303nRT!og v2 

VI ) VI 
VI 

(c) q = -PexpnRT log- (d) None of these v2 
39. Match the columns 

Column-1 
1 3  

A. C4HIO +202 ---+ 
4C02 +5H20;�H=-w 

B. CH4 -+C+4H ; �H=x 

C �+ Br2-+2HBr ; �H=y 

D. Na-(s) -+Na(g) ; �H=z 
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Column-I I  

I. Enthalpy of 
atomisation 

ll. Enthalpy of 
formation 

ill. Enthalpy of 
combustion 

IY. Enthalpy of 
sublimation 
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(a) A- IV; B- 1; C - II; D - II I  
(b) A- ll; B-Ill; C-1; D - IV 
(c) A- Ill; B- 1; C-11; D - IV 
(d) A-I; B- II; C-IV; D - IU 

40. From the following data �H of the following reactions 
1 C(s) + 202(g) ------+ CO(g); �H=- 1 1 0 kJand 

C(s) + H20(g) ------+ CO(g)+ �(g); �H= 132 kJ 
Calculate the mole composition of the mixture of steam and 
oxygen on being passes over coke at I 273 K, keeping the 
temperature constant. 
(a) 1 :  0.6 (b) 0.6: l (c) 2 :  3 (d) 3 :  2 

41. The heats of neutralisation of CH3COOH , HCOOH, HCN 
and H2S are- 13.2, - 13.4, -2.9 and-3.8 kcalperequivalent 
respectively. Arrange the acids in increasing order of 
strength 
(a) HCOOH> CH3COOH > H2S > HCN 
(b) CH3COOH > HCOOH> H2S > HCN 
(c) H2S > HCOOH> CH3COOH > HCN 
(d) HCOOH> H2S > CH3COOH > HCN 

42. Which of the following salts should cause maximum cooling 
when 1 mole of it is dissolved in the same volume of water? 
(a) NcCI; �W= 5.35 kJmoJ-1 
(b) KN03; �H0 = 53.5 kJ moJ-1 
(c) KOH; �W=-56.0 kJ mol-1 
(d) HBr; mo=-83.3 kJ moi-1 

43. Read the following statements carefi.tlly and choose the 
correct option 
(i) Internal energy U of the system is a state fi.mction. 
(ii) -w shows, that work is done on the system. 
(iii) +w shows, that work is done by the system 
(a) (i) and (ii) are correct (b) (ii) and (iii) are correct 
(c) (i)and(iii)arecorrect (d) Only (i)is correct 

44. Consider the following reaction occurring in an automobile 
2C8H18 (g) + 2502(g)� l6C02(g) +I8H20(g) 
the sign of � H, � S and � G would be 
(a) +,-,+ (b) -,+,-
(c) -,+,+ (d) +,+,-

45. Choose the reaction with negative �S value. 
(a) 2NaHC03(s) ---+ NazC03(s) + C02(g) + HzO(g) 
(b) Cl2(g) ---+ 2Cl(g) 
(c) 2S02(g) + 02(g) ---+ 2S03(g) 
(d) 2KCI03(s) ---+ 2KCI(s) + 302(g) 
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(b) In insulated system no heat or matter is exchanged, 
q = 0 :. �E = W .  The work done on the system 
increases internal energy. 

(c) �H=H2 -H1 = (£2 + P2 V2) - (£1 + P1V1) 
= (£2 - £1 ) + (P2V2 - P1V1 ) 
= 30+4x5-2x3=44L atm 

(d) Given �H=41 kJmoJ-1 =41000Jmol-1 
T= 100°C=273 + 100=373K 
n = l  
�U=�H-�nRT=41000-(I x 8.314 x 373) 

= 37898.88 J mol-1 � 37.9 kJ mol-1 
4. (a) Process is isothermal reversible expansion, hence 

�U= 0, therefore q =-W. 
Sinceq=+208 J, W=-208 J 

5. (b) An intensive property is a physical quantity whose 
value does not depend on the amount of the substance 
for which it is measured. 

6 ld) K. h ff' . �H2 -�HI . � trc o s equatiOn, = �Cp 
Tz - Tl 

7. (a) Heat capacity at constant volume (q) = � 
Heat capacity of constant pressure (qP) = �H 
�H = 11£ + �nRT or �H- �E= �nRT 
�n = no. of moles of gaseous products 

- no. of moles of gaseous reactants 
= 12 - 15 =-3 

M-!:1£=-3 X 8.314 X 298 J=-7.43 kJ. 

8. (b) Desired equation is H20(1) -+H20(g), m =? 
(Equation IT - Equation I) 

�H=-245.5 kJ -(-286 kJ) =40.5 kJ 

9. (a) C2H50H(e) +302(g)----+ 2C02(g)+3H20(e) 
Bomb calorimeter gives �U of the reaction 
Given, �U =-1364.47 kJ mol-l 
�ll = - 1  

g 
J X 8.314 X 298 �H=�U+M�T= -1364.47 

lOOO 
=- l366.93 kJmol-1 

10. (a) M(A-*B) = �(A-*C) + �(C-*D) - �(B-*D) 
= 50 +  30-20 = 60 e.u. 

11. (a) CH4+202 -+ C02 + 2H20;�H = 20kcal .  ..... .. (l) 
C + 02 --+ C02 ; l\H = -40 kcal... .. (2) 

2H2 +02 -+2H20 ;�H = -20kcal... ..... (3) 

(2) + (3) -(I) we have, C + 2H2 --+ CH4 
or �H = -20 + (-40) - ( -20) = - 40 kcal 

12. (b) Enthalpyofreaction 
= B.E(Reac tant) - B.E(Product) 
= [ B.Ecc=C) + 4 B.E.cc- H) + B.E.(H-H)] 

- [ B.E.cc-q + 6 B.E.cc-H)J 
= [606.1 + (4 X 410.5) +431 .37)]- [336.49+ (6 X 410.5)] 

=-120.0 kJ mol-1 
13. (a) �G =�H-T�S. �H + ve, �S is+ve; T�S >�H for 

spontaneous process. It will make �G, -ve 
14. (d) M= !:1£ + �nR T  For Mi :t. !:1£, �n :t. 0 

Where �n = no. of moles of gaseous products - no. of 
moles of gaseous reactants 
(a) �n = 2-2=0  
(b) �n = 0 ( ·: they are either in solid or liquid state) 
(c) �n= l- 1=0 (·: C isin solidstate) 
(d) �n = 2-4=-2 
:. (d) is correct answer 

15. (b) The species in its elemental form has zero standard 
molar enthalpy of formation at 298 K. At 298K, C12 is 
gas while Br 2 is liquid. 

16. (b) High pressure reduces volume, decreases entropy, 
hence �S negative. 

17. (d) �So=2SoHCI -(So H2+So cJ2) 

=2 X 1 86.7- (130.6 + 223.0) 

= 19.8JIC1mol-1 
18. (a) �Go=�W- T�So 

For a spontaneous reaction �Go < 0 
�Ho or �H0-T�S0 < 0  => T > -­
l\So 

=> T> 179· 1 x 1 03 
> 1 1 17.9K � l l 18 K  

1 60.2 
1 

19. (d) For the reaction, C(s) +2'02(g) ----+CO 
�H=�U+�nRT or�H-�U= �nRT 

1 1 1 �n = 1 -- =  - ·  �H- �U= -x 8.314 x 298 
2 2 ' 2 

= 1238.78 J mol-1 
20. (c) l\G0 = l\W-T �so; -RT CnK = l\H0-T l\S0 
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21. (a) 
enK = 

LlH0-T�so 

RT 

Fe203(s) + 3CO(g) � 2Fe(s) + 3C02(g) ; 
�H=-26.8 kJ 

FeO(s) + CO(g) � Fe(s) + C02 (g); 
LlH=-16.5 kJ 

eq. (i) -2 x eq. (ii), we get 
Fe203(s) + CO(g)� 2FeO(s)+C02(g) 
� H=-26.8 +33.0=+6.2 kJ 

... (i) 

... (ii) 

22. (b) At equilibrium �G = 0 
Hence, �G = LlH-T �S = 0 

o H  :. �H= Te�S or Te o -
0 s 

For a spontaneous reaction 
�G must be negative which is possible only if 
�H-T�S< O  

• H 
:. LlH <T�S or T • :-s; Te • T 

23. (b) N2 + 3H2 � 2NH3 LlH = 2 x -46.0 kJ mol-1 
Let x be the bond enthalpy ofN -H bond then 
[Note : Enthalpy of formation or bond formation 
enthalpy is given which is negative but the given 
reaction involves bond breaking hence values should 
be taken as positive.) 
LlH = L Bond energies of reactants- L Bond energies 

of products 
2 X -46=712 +  3 X (436)-6x 
-92 = 2020-6x 
6x=2020 +92 
6x=21 12  
x=+ 352 kJ/mol 

24. (c) For a reaction to be at equilibrium !lG = 0. Since 

25. (a) 

�G=LlH-T�S so at equilibrium LlH-T�S = O  
or LlH = TllS 
For the reaction 
l 3 

-X2 +-Y? �XY3 ; �H = -30kJ (given) 
2 2 -
Calculating LlS for the above reaction, we get 

�s = 5o-[�x60+%x40 Jnc1 

=50-(30+60)JK- 1 =-40JK- l 
At equilibrium, T �S = m [·: �G = 0] 
:. Tx (-40) = -30x 1000 [·: lkJ = lOOOJ] 

or T -
-30xl000 - -40 or750K 

According to first law of thermodynamics energy can 
neither be created nor destroyed although it can be 
converted from one form to another. 
NOTE : Carnot cycle is based upon this principle but 
during the conversion of heat into work some 
mechanical energy is always converted to other form 
of energy hence this data violates 1st law of 
thermodynamics. 

26. (c) The standard enthalpy of the combustion of glucose 
can be calculated by the eqn. 
C6H1206(s) + 60ig) --+ 6COig) + 6H20(l) 
LlHc = 6 x !lfit(C02) + 6 x LlHr(H20)-LlHr[C6H1206] 
!lH0 = 6 (-400) + 6(-300) -(-1300) 
LlH0 = -2900 kJ/mol 
For one gram of glucose, enthalpy of combustion 

�H0 = -
2900 =-l6. l l kJ  /(J 
180 ° 

27. (d) (i) 2C(s)+ �(g) � H-C � C-H(g) 
LlH = 225 kJ mol-l 

(ii) 2C(s) � 2C(g) !lH= l410 kJ moi-1 
C(s)�C(g) LlH = 1410 = 705kJmol-1 

2 
(iii) H2(g) � 2H(g) LlH = 330 kJ moJ-1 
From equation (i) : 
225 = [2 x !lHqs) � c(g) + 1 x BEH-H ] 

-[2 x BEc -H + 1 x BEcscJ 
225= [1410+ 1 x 330]-[2 x 350+ 1 x BEe= cJ 
225= [1410+ 330]-[700 +BEe= cJ 
225 = 17�0-700-B�f"" c 
BEC= C -815 kJmol 

28. (b) M:I N for strong base and strong acid 

= - 1 3.7 kcaleq-1 

M-I ion (CH3COOH) 

=- 12.5-(-13.7)= 1.2 kcalmol-1 

Mfion (NH40H) 
=- 10.5-(-13.7)- LlHion (CH 3COOH ) 
= 13.7- 10.5- 1.2 
= 2 kcal mol-1 

29. (b) Write the proper chemical equations. 
C(graphite) + 02(g) --+ C02(g) 

�H = -393kJ 
1 H2 (g) +-02 (g) --+ l-120(1) 
2 

�H = -286k.T 

........ (i) 

......... (ii) 

C2H50H(l) + 302 (g) --+ 2C02(g) + 3H20(1) 
LlH = -l 360kJ .... (iii) 

From (2 X I +  3 X n)-(III) we get 

l 2C+3H2 +202 --+ C 2H50H 

:. 2(-393kJ) + 3( -286kJ) - (-I 360kJ) = -284kJ 

30. (a) LlHhyd. = flHsol. - �Htanice 

= l - 180 =- 179 kcalmoC1 
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Then �Hhyd_(Na+) + �hyd. (Cl-) =- 179 

or �hyd. (Na +) + f �Hhyd (Na +) = - 179 

or �Hhyd_(Na+) =- 107.4 kcalmol-1 

31. (a) For non spontaneous reaction 
�G = + ve 
�G = �H -T �s and 
�s = 12 1  JK-1 

For �G = + ve 
�H has to be positive. Hence the reaction is endothermic. 
The minimum value of� can be obtained by putting 
�G =0 
�H =T�S=298x 1 2 1 J  

= 36.06 kJ 
32. (c) The standard enthalpy of reaction is the enthalpy 

change for a reaction when all the participating 
substances are in their standard states. The standard 
state of a substance at a specified temperature is its 
pure form at 1 bar. For example, the standard state of 
liquid ethanol at 298 K is pure liquid ethanol at l bar. 
Standard state of solid iron at 500 K is pure iron at 1 
bar. 

33. (d) 

34. (a) �CP = 2 x 25. 1 + 3 x 75.3 - [103.8+ 3 x 28.8] 

=85.9 JK-1mol-1 

�2 -m, = �C . 
T2 -T1 

P '  

M-12 -(-33290) 
358-298 =85·9 

�H =-28136Jmol-1 

=-28.136 kJ mol-1 
35. (b) The enthalpy of ionisation of weak acid is given by 

mion(HA) 

= �H N (weak acid I strong base) -�H N (strong acid I strong base) 

=-56.1 -(-57.3)= 1.2 kJmol- 1 

m(ionisation) = 1.5 kJ mol-l 
Hence % ionisation in 1 M solution 

= (1 .5 - 1 .2) 
X 1 00 = 20 1 .5  

1 3 36. (d) 2 N 2 (g) + 2 F2 (g) � NF3 ; �H =- 1 1 3  kJ 

3 
or �HNsN + 2 M-I F-F -3 �N-F =- 1 13 kJ 

Let x kJ mol-1 be the bond energy ofF -F bond then 
bond energy ofN = N bond = 6x 

: . .!..x6x +lx x -3x273 = -1 1 3  kJ 
2 2 

On solving, 
x= l 56.9kJ mol-1 and 

N = N bond energy= 6 x 156.9 = 941.4 kJ mol-1 
37. (b) Given � _!_A�B 

2 + 150 

-125 
E +A -----4 20 +350 
To calculate �H operate 
2 x eq. ( 1)  + eq. (2) -eq. (3) 
�H=300- 125 -350 =-175 

v 38. (a) q = -W = 2.303nRTlog___1_ 
v, 

39. (c) 

... (1) 

... (2) 

... (3) 

40. (a) The first reaction is exothermic and the second reaction 
is endothermic. On passing the mixture of 02 and 
H20 (steam) over coke while keeping the temperature 
constant �H of both the reactions must be same. 
Moles of 02 needed to evolve 132 kJ 

0.5 X 132 
I 1 0  =0.6 

Hence steam : 02 ratio must be 1 : 0.6 
41. (a) The greater the (negative value) ofheat of neutralisation, 

the more is the strength of the acid. Hence, 
HCOOH> CH3COOH > H2S >HCN 

42. (b) Dissolution of KN03 is endothermic, hence heat is 
absorbed and cooling is observed. 

43. (d) The positive sign expresses when work is done on the 
system. Similarly, negative sign expresses when work 
is done by the system. 

44. (b) This is combustion reaction, which is always exothermic 
hence 
� =-ve 
As the no. of gaseous molecules are increasing hence 
entropy increases so �S = +ve. 
now �G = �H- T�S 
For a spontaneous reaction 
�G = -ve 
which is possible in this case as �H = -ve and �S = +ve. 

45. (c) �S has negative value if number of gaseous moles 
decreases during a reaction, �ng = -ve 
For the reaction 
2S02 + 02 � 2S03 
�ng=2- 3 =-l 
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