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Heat of reaction 
 

1 b 2 b 3 d 4 d 5 d 

6 b 7 c 8 a 9 b 10 a 

11 bcd 12 a 13 d 14 b 15 c 

16 a 17 b 18 a 19 b 20 c 

21 c 22 a 23 d 24 c 25 c 

26 b 27 b 28 b 29 a 30 c 

31 a 32 a 33 d 34 b 35 b 

36 a 37 a 38 d 39 b 40 b 

41 c 42 c 43 b 44 b 45 b 

46 b 47 a 48 c 49 e 50 b 

51 a 52 b 53 c 54 c 55 b 

56 c 57 c 58 d 59 c 60 b 

61 d 62 c 63 b 64 a 65 b 

66 b 67 a 68 c 69 a 70 d 

71 a 72 b 73 d 74 c 75 b 

76 b 77 a 78 d 79 d 80 a 

81 b 82 b 83 a 84 b 85 b 

86 c 87 a 88 b 89 d 90 d 

91 a 92 c 93 b 94 a 95 d 

96 d 97 c 98 a 99 c 100 c 

101 b 102 c 103 d 104 d 105 c 

106 a 107 c 108 d 109 d 110 c 

111 a 112 b 113 a 114 a 115 a 

116 a 117 b 118 c 119 b 120 a 

121 a 122 a 123 d 124 b 125 b 

126 b 127 c 128 d 129 d 130 b 

131 d 132 b 133 d 134 a 135 a 

136 a 137 d 138 c 139 d 140 b 

141 c 142 d 143 c 144 b 145 c 

146 d 147 b 148 c 149 b 150 b 

151 d 152 a 153 b 154 b 155 b 

156 b 157 a 158 d 159 c 160 d 

161 a 162 c 163 c 164 c 165 c 

166 b 167 d 168 d 169 c 170 b 

171 a 172 c       

 

Bond energy 

 

1 b 2 a 3 a 4 d 5 c 

6 c 7 b 8 d 9 b 10 b 

 

Free energy and Work function 
 

1 d 2 b 3 a 4 b 5 acd 

6 c 7 c 8 c 9 a 10 a 

11 d 12 a 13 d 14 d 15 b 

16 d 17 b 18 c 19 d 20 b 

21 b 22 d 23 b 24 a 25 d 

26 d 27 a 28 d     

 

Critical Thinking Questions 

 

1 b 2 c 3 d 4 b 5 b 

6 d 7 d 8 b 9 a 10 a 

11 a 12 c 13 c 14 a 15 a 

16 a 17 a 18 d 19 b 20 a 

21 b 22 c 23 c 24 b 25 b 

26 b 27 e 28 d 29 a 30 c 

31 a 32 c 33 d 34 ac 35 a 

36 b 37 c 38 b 39 c 40 a 

41 b 42 a 43 a 44 a 45 d 

46 d 47 d 48 b 49 d 50 d 

51 b 52 a       

 

Assertion & Reason 
 

1 b 2 b 3 b 4 c 5 a 

6 b 7 b 8 a 9 b 10 a 

11 a 12 d 13 a 14 e 15 c 

16 a 17 c 18 b 19 a 20 e 

21 c 22 c       

 

 

 

 

 

 

 

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) 0E  for isothermal reversible cycle. 

5.  (c) In isolated system neither exchange of matter nor exchange of 
energy is possible with surroundings. 

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. 
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  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 0E  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) 0dV  for an isochoric process. 

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

18.  (a) For isochoric process 0V  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 0q . 

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 0Q . 

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 2n  

  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, 0T  

  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 0n  so, HE  .  

33.  (b) WEq  if 0q for adiabatic process, than WE  . 

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

35.  (c) As the system is closed and insulated no heat enter or leave the 

system, i.e. 0q  ;  WWQE  . 

37.  (c) nRTEH   ; 3n  

  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   

  2n .  

40.  (c) 0n  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, .0E  

 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  

  300W , because the work done by the system. 
45.  (c) Given that 

  atmP 101  , atmP 12  , KT 300 , 1n  
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  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  

  32.1016W  ( 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 
 

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 0q  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

Svap
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. 
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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, 0E .  

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 0G  

  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



  

  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 . 
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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 0G  

  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. 

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) OHNH 4  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. 
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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 OH 2  is formed from its initial components. 

41. (c) One mole of a substance is completely oxidized in air.   

42.  (c) S (rhombic) 22 SOO   , .70960calH   …(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 OHNH 4  and COOHCH 3  are weak. 

53.  (c) 3.1425.01.57   1molkJ .  

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  , 20H 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
 . 
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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) 

 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 ; 2n .  

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 ;4g  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)  
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 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. 

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) 0E 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  
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   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. 

   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 ; 12H        …..(i) 

  222/1 COOCO  ; 10H  …..(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
 

  800a  

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  .  



 
           448 Thermodynamics and Thermochemistry 

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   

 ,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) 0G  for equilibrium. 

11. (d) At equilibrium 0G . 

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 10G  

  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 

  0G ; 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  

  2.45x  

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 . 

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 1mol . 

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 . 

E
a
 > H 

E
a
 

 H 

E
n
th

al
p
y 

Energy 
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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 0G , 0S , 0H . 

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, 0nRT  

  Therefore, EH   

10.  (a) The enthalpies of neutralisation of strong acids and strong 

bases are same they are 13.7 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. 
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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 )0E  

  If a system undergoes a change in which internal energy of the 

system remains constant (i.e., 0E ), 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. 

 

 

 

 

 

 

 


