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This Section is not meant for classroom discussion. It is being given to promote self-
study and self testing amongst the Resonance students.  

 

 - I : PRACTICE TEST-1 (IIT-JEE (MAIN Pattern)) 
 

Max. Time : 1 Hr.              Max. Marks : 120  

 
1. 1  

2.  30 120  

3.  4  

4.  3 
¼

 

5. 

4  

 

1. :    

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

2.  

 (1) H = 0   (2) W = 0  (3) Q = 0  (4) V = 0 
 

3.  
 (1) S    (2) G   (3) H   (4) Q 
 

4. U  H : 

 (1) H = U – PV (2) H = U + PV  (3) U = V + H (4) U = H + PV 
 

5. 25ºC 1 10 20 

:  
(1) –2.303 × 298 × 0.082 log 2   (2) –298 × 107 × 8.31 × 2.303 log 2  

 (3) –2.303 × 298 × 0.082 log 0.5    (4) –8.31 × 107 × 298 – 2.303 log 0.5  
 

6. 24.2ºC 125  (NH4NO3)  8 

   24.2ºC 18.2ºC  kJ/mol 

4.2 J/ºC    
(1) 33.51 kJ/mol  (2) 39.5 kJ/mol  (3) 32.2 kJ/mol  (4) 37.3 kJ/mol 

 

7.  A,B  C,  3 : 1.5 : 2.0  

A + 2B  3C, 300 K  310 K  H300  

H310   

(1) H300 > H310 

 (2) H300 < H310 

 (3) H300 = H310  
 (4)  T2 > T1  H310 > H300   T2 < T1  H310 < H300 
 

8. T K  (= 298 K)  – q J mol–1 

 
 (1) RT – q  (2) –(q + RT)  (3) q – RT  (4) q + RT 
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9. 1.0 (H2C2O4) 8.75 kJ/K 

  0.312 K   27ºC  

 (1) –245.7 kJ/mol  (2) –244.452 kJ/mol  (3) –241.947 kJ/mol  (4) 
 

10. 300 K (R = 25/3 J mole–1K–1) 

 2C6H6() + 15 O2(g)  12 CO2(g) + 6H2O()  Ho = – 6547.5 KJ  
 1.5 Eo  
 (1) –3271 kJ  (2) –9813 kJ  (3) –4905 kJ  (4) –9810 kJ  
 

11. (C2H5Cl)  

 C2H4 (g) + HCl (g)  C2H5Cl (g)  H = – 72.3 kJ/  

 E (kJ ) 98  109.5  HCl 300 K  
 (1) – 64.81  (2) – 190.71  (3) – 209.41  (4) – 224.38  
 

12.  

 (1) 

 

 (2) 

 

 (3) STP 1 N2 11.2 273 K 1 N2 

 

 (4) STP 1 N2 273 K 0.25 atm 1 N2 
 

13. 1 Zn 27ºC H2SO4 

500 cm2 1 atm 

50 cm  

  Zn(s) + 2H+ ( )  Zn2+ (aq) + H2( ) 
 (1) – 1.53 KJ  (2) – 2.53 KJ  (3) Zero   (4) 2.53 KJ 
 

14. 1.5 atm H2 50 mL 50.0 mL H = –0.31 KJ E 
(1) – 0.3024  (2) – 0.6048  (3) – 0.1.2  (4) None  

 

15. 0.1 0ºC 1 atm 144 

H  

 (1) H = 720 J-mol–1    (2) H = 1440 Cal-mol–1 

 (3) H = 1.4 kCal-mol–1    (4) H = 0 
 

16. 

BC  

B
3Pº

Pº

Vº 2Vº

C
A

   

(1)  
1

2
PºVº     (2) 

7

2
PºVº     (3) 2 PºVº  (4) 

5

2
PºVº  

 

17. 27ºC Zn 130 

 
(1) – 1200 cal  (2) – 1800 cal  (3) + 1800 cal  (4) +1200 cal 
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18. (C3H8)  

 (kJ/mol)  C—H O=O C=O O—H C—C 
     +x1  +x2  +x3  +x4  +x5 

 CO2  – zkJ/mol  H  [H2O()] ykJ/mol  
 (1) 8x1 + 2x5 + 5x2 – 6x3 – 8x4 – 4y – 3z  (2) 6x1 + x5 + 5x2 – 3x3 – 4x4 – 4y – 3z 
 (3) 8x1 + 2x5 + 5x2 – 6x3 – 8x4 – y – z  (4) 8x1 + x5 + 5x2 – 6x3 – 8x4 – 4y + 3z 
 

19. x1, x2 x3 H–H, O=O O–H x4 

  

(1) 2
1 3 4

x
x 2x x

2
     (2) 2

1 3 4

x
x 2x x

2
     (3) 2

1 3 4

x
x x x

2
     (4) 2

3 1 4

x
2x x x

2
      

 

20. NH3(g) + 3Cl2(g)  NCl3(g) + 3HCl(g) ;   H1 
 N2(g) + 3H2(g)  2NH3(g) ;     H2 
 H2(g) + Cl2(g)  2HCl(g) ;     H3 
 H1, H2 H3 NCl3(g)  

 (1) 2
f 1 3

H 3
H H H

2 2


          (2) 2

f 1 3

H 3
H H H

2 2


         

 (3) 2
f 1 3

H 3
H H H

2 2


          (4)  

 

21. Hof = – 285.5 kJ mol–1 – 57.3 kJ 

mol–1 OH– Hfo   
(1) – 228.5 kJ mol–1 (2) 228.5 kJ mol–1 (3) 114.5 kJ mol–1 (4) –114.5 kJ mol–1  

 

22.  

   
 C2H4 CH3CHO  8 : 1 1 

 
 (1) 65.98kJ  (2) 48.137 kJ  (3) 48.46 kJ  (4) 57.22 kJ  
 

23. S–S  

 (i) C2H5–S–C2H5(g) Hºf = –147.2 kJ/mol 
 (ii) C2H5–S–S–C2H5(g) Hºf = –201.9 kJ/mol 
 (iii) S (g)  Hºf = 222.8 kJ/mol 
 (1) – 168.1 kJ/mol (2) + 168.1 kJ/mol (3) – 277.5 kJ/mol (4) + 277.5 kJ/mol  
 

24.  Hº  298 K 

   C2H4(g) + 6F2(g)  2CF4(g) + 4HF(g)  
   H2(g) + F2(g)  2HF(g) ;   Hº1 = –537 kJ 
   C(s) + 2F2(g)  CF4(g) ;   Hº2 = –680 kJ 
   2C(s) + 2H2(g)  C2H4(g) ;   Hº3 = 52 kJ  
 (1) –1165  (2) –2486  (3) +1165  (4) +2486 
 

25. 

37ºC ( ) 1 

+ 182. 4 JK–1  

   H  [ ] = –2808 KJ 
 (1) – 2754.4 KJ   (2) – 2864.5 KJ  (3) – 56.5 KJ  (4) – 2808 KJ 
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26.    

 CO (g) CO2 (g) H2O(g) H2(g) 
Hº 298(–Kcal/ mole ) – 26. 42 – 94.05 – 57 .8 0 
Gº 298(–Kcal/ mole ) – 32 .79 – 94 .24 – 54 .64 0 

Sº 298(– Cal/ K mol) 47.3 51.1 ? 31.2 
 : H2O(g) + CO(g)  H2 (g) + CO2 (g) 

 So298 [H2O(g)]  
 (1) – 119.47 Cal/ K mole   (2) + 119.47 Cal/ K mole 
 (3) – 45.13 Cal/ K mole    (4) + 45.13 Cal/ K mole 
 

27. 298 K Br2() + Cl2(g)  2BrCl(g) 

Hº = 29.3 kJ 298 K Br2(),Cl2(g) BrCl(g) 152.3, 223.0 239.7 J 

mol–1K–1   
(1) – 1721.8 J  (2) – 60321.8 J  (3) + 60321.8 J  (4) + 1721.8 J  

 

28. 298 K 1 (sample) 0.75 L  3.0 L  

S, q, w, H  E   

(1) S = 0.36 JK–1, E = 0    (2) W = 227.97 J, E = 0 
 (3) q = – 227.97 J, E = 0   (4) W = 227.97 J, H = 0  
 

29.  Gf° (CuO) = –30.4 kcal/mole 

   Gf° (Cu2O) = –34.98 kca/mole  T = 298 K 
 

 

 (1) O2 CuO Cu2O  

 (2) O2 Cu2O CuO  

 (3) O2 CuO  Cu2O CuO ( CuO )

 

 (4) O2 CuO Cu2O  CuO ( Cu2O )

 

30. 310 K (NH4Cl, s) fGº   

  : fHº (NH4CI, s)= –314.5 kJ/mol;  rCp = 0  

 Sº= 
2

N (g) 192 JK–1 mol–1;   Sº 2
H (g) = 130.5 JK–1 mol–1; 

 SºCl2(g) = 233 JK–1 mol–1;  Sº
4

NH CI(s) = 99.5 JK–1 mol/–1  

  300 K  

 (1) –198.56 kJ/mol  (2) –426.7 kJ/mol  (3) –202.3 kJ/mol  (4) 
 

Practice Test-1 (IIT-JEE (Main Pattern)) 
OBJECTIVE RESPONSE SHEET (ORS) 

Que. 1 2 3 4 5 6 7 8 9 10 

Ans.                     

Que. 11 12 13 14 15 16 17 18 19 20 

Ans.                     

Que. 21 22 23 24 25 26 27 28 29 30 

Ans.                     
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 - II : NATIONAL STANDARD EXAMINATION IN CHEMISTRY (NSEC) STAGE-I  
 

1. 1- +126 KJ/mol 1 : 3- + 230 

KJ/mol 1 : 3-     [NSEC–2000] 

 (A) 22 KJ     (B) 104 KJ 
 (C) 252 KJ     (D)  
 

2. T V1 V2   [NSEC–2000] 

 (A) S = 0     (B) S = 2.303 R log10 V2 / V1  
 (C) S = 2.303 RT log10 V2 / V1   (D) S = 2.303 R log10 V1 / V2  
 

3.         [NSEC–2000] 

 (A)      (B)    

 (C)      (D)  
 

4. C(s) + 2S(s)  CS2()     [NSEC–2000] 

 (A)  (B)  (C)  (D)  
 

5.          [NSEC–2001] 

 (A)     (B)  

 (C)   (D)  

 
 

6. 100ºC ( = 40.8 kJ mol–1)   

 (A) 109.4 JK–1mol–1 (B) 0.1094 JK–1mol–1 (C) 0.408JK–1mol–1 (D) 40.8JK–1mol–1  
 

7.      [NSEC–2001] 

 (A)   (B)   (C)   (D)  

 

8.        [NSEC–2001] 

 (A)    (B)    (C)    (D)   

 

9.     [NSEC–2002] 

 (A)   (B)  (C)   (D)  
 

10.        [NSEC–2002] 

 (A)    (B)  

 (C)  (D)  
 

11. , G  S       [NSEC–2002] 

 (A) G = +ve  S = –ve   (B) G = –ve  S = +ve 

 (C) G = 0  S = +ve   (D) G = +ve  S = 0 
 

12.        [NSEC–2002] 

 (A) E = H + PV  (B) H = E + PV  (C) H = E  – PV  (D) P = E + HV  
 

13. 0oC (  = 6.025 kJ mol–1) is :  
            [NSEC–2002] 
 (A) 22.07 JK–1 mol–1 (B) 1.226 JK–1 mol–1 (C) 2.207 JK–1 mol–1 (D) 25.0 JK–1 mol–1  
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14.  [NSEC–2003] 

 (A)      (B)     

(C) 

    

(D)     

 

15.      [NSEC–2003] 

 (A)  

 (B)  

 (C)  

 (D)  
 

16.  [NSEC–2003] 

 (A)       (B)      

 (C)       (D)     

 

17. CCI4(g) + 2H2O(g)  CO2(g) + 4HCI(g). 298 K CCI4(g), H2O(g), CO2(g) HCI(g) 

–106.7, –241.8, –393.7 –92.5 kJ mol-1 Ho298 

[NSEC–2004]  
 (A) –137.7kJ  (B) 173.4 kJ  (C) –173.4 kJ  (D) 137.7 kJ.  
 

18.         [NSEC–2004] 

 (A)  (B)  (C)  (D)  
 

19. 298 K 

n         [NSEC–2004] 
 (A) 1   (B) 0   (C) 1/2   (D) –1/2.  
 
20.        [NSEC–2004] 
 (A) CV – CP = R  (B) CP – CV = 2R  (C) CP – CV = R  (D) CV – CP = 2R.  
 

21. 298 K –Q kJ mol–1 

         [NSEC–2004] 
 (A) (–Q + RT) kJ mol–1 (B) (–Q – RT) kJ mol–1 (C) (+Q – RT) kJ mol–1 (D) (Q + RT) kJ mol–1.  
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22. NH3 (g)  NH2 (g)+ H (g) 
 NH2( g)  NH (g) + H(g) 
 NH (g)  N (g)+ H(g) 
       [NSEC–2004] 

 (A)  (B)  (C)  (D)  
 

23. 3.00 SiO2 
[NSEC–2005] 

 SiO2(g) + 3C(S)  SiC(S) + 2 CO (g) ; HO = +624.7 kJ  
 (A) 1.33 × 104 kJ (B) 1.13 × 105 kJ (C) 5.06 kJ  (D) 31.2 kJ  
 

24. G = 0 : (Given : H = –176 kJ and S = –284.5 J/K).  

 :         [NSEC–2005] 

NH(g) + HCI (g)  NH4CI(s)  
 (A) 582 K  (B) 467 K  (C) 634 K   (D) 619 K.  
 

25.  Hrxn = +250 kJ/mol 

      [NSEC–2005] 

 I.  

 II.  

 III.  

 (A)      (B) II III 

(C) I II     (D) II  
 

26. H2(g) N2(g)  [NSEC–2006] 

 (A) H2 2 N2 1    (B) H2 1 N2 2  

 (C) H2 1.5 N2 1.5    (D) H2 0.5 N2 2.5   
 

27. P1, V1, T1 P2, V2, T2 H 
[NSEC–2006]  

(A) CV ln 2

1

T

T
  (B) CP In 2

1

T

T
  (C) R In 2

1

V

V
  (D) R In 2

1

P

P
.  

 

28.       [NSEC–2006] 

 (i)     (ii)  

 (iii)   (iv)  

 (A) (i)  (iv)  (B) (i),(ii)  (iv) (C) (ii)  (iv)   (D)  (iv).  
 

29. NH3(g) –46 kJ mol–1 H (kJ mol–1 ) 2NH3(g)  N2(g) + 3H2(g) 

           [NSEC–2006]   
 (A) 46   (B) –46   (C) 92   (D) –92  
 

30. (Uo) Uo, (Hh) 

       [NSEC–2006] 

 (A)   (B)  

 (C)  (D)  

31.        [NSEC–2006] 

 (A)    (B)  

 (C)    (D)  
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32. 1 

G1 1 

G2 G1 G2     [NSEC–2007] 
 (A) 1    (B) 1/2   (C) –1    (D) –1/2  
 

33.  NH4Cl(s)  NH4Cl(g) NH3(g) + HCl(g)    [NSEC–2008] 
 (A) 4     (B) 3        (C) 2     (D) 1  
 

34.        [NSEC–2008] 

 (A)   (B)  (C)  (D)  
 

35.          [NSEC–2008] 
 (i) C–H = 413.8kJ  (ii) Cl–Cl = 238.0 kJ   (iii) C–Cl = 327.2 kJ   (iv) H–Cl = 429.8 kJ  
  CH4 + 2Cl2  CH2Cl2 + 2HCl  
 (A) +202.6 kJ    (B) –202.6 kJ       (C) +220.1 kJ    (D) +870 kJ  
 

36.     [NSEC–2009] 

 (A) H = E + nRT  (B) H = E + PV  (C) H = E + nPV  (D) H = E + VP  
 

37.    [NSEC–2010] 

 (A) S = +ve, H = +ve     (B) S = +ve, H = –ve   
 (C) S = –ve, H = +ve    (D) S = –ve, H = –ve   
 

38. A B 40 kJ 

A B A 

[NSEC–2010] 
(A) 40 kJ  (B) > 40 kJ  (C) < 40 kJ  (D) zero 

 

39. –395kJ –285kJ 

–869 kJ     [NSEC–2010] 
 (A) 235 kJ   (B) –235 kJ   (C) 420 kJ  (D) 491 kJ  
 

40. N2(g) + 3H2(g)  2NH3(g)     [NSEC–2010] 

 (A) H = E  (B) H > E  (C) H < E  (D) H = 2E  
 

41. (CH4)(g) (C2H6)(g) 400 670 kJ. mol–1 HC–C  kJmol–1  

[NSEC–2011] 
 (A) 270   (B) 70   (C) 200   (D) 240 
 

42.  CaCO3(s)  CaO(s) + CO2(g) [NSEC–2011] 
 (A) 1   (B) 2   (C) 3   (D) 4 
 

43.      [NSEC–2012] 

 (A) H2O(g)  H2O(l)     (B) BF3(g) + NH3(g)  F3B.NH3(s)  

 (C) 2SO2(g)+ O2(g)  2SO3(g)   (D) 2NH4NO3(s)  2N2(g) + 4H2O(l) + O2(g) 
 

44.      [NSEC–2012] 

 C  + O2(g)  CO2(g)  H = – 395.3 kJ mol–1 

 C  + O2(g)  CO2(g)  H = – 393.4 kJ mol–1    

 C   C    
 (A) – 3.8 kJ mol–1 (B) + 3.8 kJ mol–1 (C) – 1.9 kJ mol–1 (D) + 1.9 kJ mol–1  
 

45. H  S   [NSEC–2013] 

 (A)      (B)   

 (C)     (D)  
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46. 6.24 5.89 kJ  
            [NSEC–2013] 
 (A) 43.42 kJ  (B) 47.0 kJ  (C) 21.75 kJ   (D) 435.0 kJ  
 

47. A  B A B 

V  V/2 A [NSEC–2014]

 (A) B (B) B (C) B  (D) B  
 

48.       [NSEC–2014] 

C2H5OH() + 3O2(g)  2CO2(g) + 3H2O()         –1368 kJ 
 HfCO2(g) = –393.5 kJ/mol;   HfH2O() = –286 kJ/mol 
 (A) – 277 kJ/mol (B) – 1260.5 kJ/mol (C) – 688.5 kJ/mol  (D) – 3013 kJ/mol 
 

49. N2 

     [NSEC–2014] 

 (A) q = W   (B) U = W  (C) U = 0   (D) U = q 
 

50. 80ºC +35.3 kJ/mol 

       [NSEC–2014] 
 (A) –100  (B) +100  (C) +342  (D) –342  
 

51. X Y [NSEC–2015] 

     
 (A)  (B)  (C)  (D)  
 

52.  

250 mL 

 

 (A)       [NSEC–2015] 

 (B)  

 (C)  

 (D)   
 

53.  

          [NSEC–2015] 

(A) Q = 0, W  0  (B) W = 0, Q  0  (C) U = 0, Q  0 (D) Q = W = U = 0 
 

54. CO2(g)     [NSEC–2016] 

 (A)  

   (B) ( )  

  (C) C(g)  

  (D) CO(g)  

 

55. 1 350 K CCl4()  CCl4(g)  (CCl4 

77ºC )          [NSEC–2016] 

 (A) G = 0, S = +ve   (B) G = 0, S = –ve (C) G = –ve, S = 0 (D) G = –ve, S = +ve 
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56.    [NSEC–2016] 

 (A)    (B)  

 (C) (D)  

 

57. 25ºC rHº = –54.08kJ mol–1 rSº = 10.0 J mol–1, A  B log10K 

           [NSEC–2016] 
 (A) 3.4    (B) 10    (C) 0.53   (D) 113 

 

58. 1 atm 298 K 100 (  I, II  III),  

 I 320 K 298 K  

 II 300 K 273 K 298 K  

 III 373 K 298 K  

     [NSEC–2017] 

 (A) III  

(B) II  

 (C) I III II I  III  

 (D) I, II III  
 

59.  H2O(I) H2O(s), 268 K   [NSEC–2017] 

 (A) S  < 0  (B) S  > 0  (C) S  < 0  (D) S  = –S  
 

60. , 6.0 H2 0ºC  100 kPa 250 kPa (CP) H2 

= 28.9 J mol–1  ( ) H2 

       [NSEC–2017] 

 (A) 273ºC 113 kJ mol–1 K–1   (B) 410ºC 158.8 J mol–1 K–1  

 (C) 682.5ºC 113 J mol–1 K–1   (D) 682.5 K 113 J mol–1 K–1 
 

61. 

 

 2NH3(g) + H2O2(l)  N2H4(l) + 2H2O(l) (Hºreaction = –241kJ/mol) 
 NH3, H2O2  H2O Hº ( ) –46.1, –187.8  –285.8kJ/mol N2 H2

Hº   [NSEC–2017] 
 (A) 50.6 kJ/mol  (B) 241 kJ/mol  (C) –50.6 kJ/mol (D) 120.5 kJ/mol 
 

62. 298 K C60(s),  CO2(g) 

–25970 kJ mol–1 –393 kJ mol–1 298 K C60(s) 
    [NSEC–2018] 

(A) –2390 kJ  (B) 4.95 × 104 kJ (C) 2.60 × 104 kJ (D) 2390 kJ  
 

63. NaCl 753 kJ mol–1 5 kJ mol–1 (

) Na+ Cl– 6 : 5 Na+  
[NSEC–2018] 

 (A) 408 kJ mol–1  (B) –412 kJ mol–1 (C) –408 kJ mol–1 (D) –412 kJ mol–1  
 

64. 4NO2(g) + O2(g)  2N2O5(g) , Hreaction = – 112 kJ N2O5 

Hreaction (N2O5 Hsublimation 54 kJ mol–1 )    [NSEC–2018] 
 (A) – 220 kJ  (B) – 4 kJ  (C) – 166 kJ  (D) – 332 kJ 
 

65. 25ºC 5 atm 2.0 L, N2 1 atm 1 atm 

(J ) 

[NSEC–2018] 
 (A) 810 J  (B) –194 kJ  (C) – 810 kJ  (D) 3390 kJ 
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66. 7800 kJ 

(g) 
[NSEC–2018] 

 Hf (kJ mol–1) 
C6H12O6 – 1273 
CO2(g) – 394 
H2O – 286 

 (A) 262   (B) 500   (C) 131   (D) 250 
 

67. H2(g), N2(g)  NH3(g) 130, 190  193 J mol–1.K–1 ½N2(g) + 

3/2 H2(g)   NH3(g) (Hreaction= –45 kJ) [NSEC–2018] 
 (A) 464 K  (B) 928 K  (C) 737 K  (D) 354 K  
 

 
68. 

 
 X 

      [NSEC–2018]
 

 

 
 

I. X –5ºC  

II. X b  

III. X 55ºC  

IV. X d  

(A)  I  IV 

(B) II  III 

(C)  III 

(D) I, II  III  
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 - III : (HIGH LEVEL PROBLEMS) 
 

SUBJECTIVE QUESTIONS  
 

1.  27ºC 6 1 10 

 
 

2. 1 300 K 1 atm 

5 atm 2 atm  
 

3. 1 (CP, m = 15 JK–1 mole–1) 

 

 

(i)  

(ii)  
 

 

4. 300 K 1 CO2 

27  

 (a) (b)  

 CO2  = 1.33 CV = 25.08 Jmol–1K–1. 
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5.  (a) (1 L, 5 atm, 300 K) 

5L  

 (b) 5 atm 

 

 (c) ? 

 [

] 
 

6. Cv = 3/2 R H2 

Cv = 3/2 R 5/2 R 5/2 R 

Cv ( 2 3 [JEE 2003, 2/60] 
 

7. 1 100 ml 1 

100 100 1 ml H E 

[ 1 = 105 N/m2]      [JEE 2004, 2/60] 
 

8. 1  

 . 
ABCA

dq

T
     

 

9. 1 100 K 1000 K 

S , S   S   

 (i) 

(ii) ( ) 
 

10.  

 (a)  

 (b)  G° < 0 1  
 

11.  25°C   

 2NO (g, 1 × 10–5 atm) + Cl2 (g, 1 × 10–2 atm)  2NOCl (g, 1 × 10–2 atm), 
 Gº  [R = 8 J/mole K] 
 

12. N2O4(g)   2NO2 (g)      

 (i)  5 mol NO2 5 mol N2O4 20 bar G 

Gf° (NO2) = 50 kJ / mol, Gf° (N2O4) = 100 kJ / mol T = 298 K  

 (ii)   

  [ T = 298 K, 2.303 RT = 5.7 kJ / mol.]    [JEE 2004, 2/60] 
 

13. 2C6H6 () + 15O2 (g) 12CO2 (g) + 6H2O ();

(kJ ) : 
 

14. :  

 (A)  (match stick)   (B)   

 (C)       (D) Na  H2O  

 (E)  
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15.  
 

16.  CP  (CP < 0)  

 = q1 

 = q2, q1  q2  
 

17. 0.031 calg–1 ºC–1  0.055 calg–1 ºC–1 200ºC 

24 cal/g 250ºC 
 

18. (H2(g) and CO (g)  112 (at STP)

 H2(g) + 1/2 O2 (g)  H2O(g)   H = – 241.8 kJ 
  CO (g) + 1/2 O2(g)  CO2(g)   H = – 283 kJ 
 

19. A2B(g)  

    
  A2(g)  A(g)   5 : 3 A2B 1 mole 

 
 

20. H0f (KF,s) = – 563 kJ mol–1 K(g) 419 kJ mol–1 

88 kJ mol–1 F(g)  322 kJ mol–1  F–F 158 kJ mol–1 KF(S) 

 

 (i) K(s) + ½F2(g)  KF(s)   H0f  = – 563 kJ mol–1  
 (ii) K(g)  K+(g) + e–    H0Ioniz  = 419 kJ mol–1  
 (iii) K(s)  K(g)     H0sub  = 88 kJ mol–1  
 (iv) F(g) + e–  F–(g)    H0eg = – 322 kJ mol–1  
 (v) F2(g) 2F(g)     H0diss  = 158 kJ mol–1  
 (vi) K+(g) + F–(g)  KF(s)    H0L  = ? 
 

(ONLY ONE OPTION CORRECT TYPE)  
 

21.      

 (A) (B)

(C) (D)  
 

22.  

 (A) 2   (B) 4   (C)    (D)  
 

23. 1 2°C 

 (A) R    (B) 2R    (C) R/2    (D)  
 

24.  

 (A)  (B) -   (C) -  (D)  
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25.  
 

(A) dW = – Pext.dv = 0; P–V  
 

(B) dW = – Pext.dv = 0;  
 

(C) dU  dqv  
 

(D) dW  0 

 
A 

B 

V 

P 

 
 

26. 20°C 65.38  180   (T = 100°C) 

 0.4 J g–1 C–1   4.2 J g–1°C–1 

 (A) 97.3 °C  (B) 33.4 °C  (C) 80.1 °C  (D) 60.0°C 
 

27. 290 K  

 (A)   (B)   (C)   (D) 
 

28. 2 

  

(A) w < 0; q = 0; U = 0    (B) w > 0; q > 0; U > 0   (C) w < 0; q > 0; U = 0   (D) w > 0; q = 0; U > 0 
 

29. 1 STP O2 

  
(A) 0   (B) 1   (C) 2   (D) 3 

 

30.  1  (PV2 = ) 300 

K  1 3 

  
(A) –4.0 kJ  (B) –4.2 kJ   (C) –4.4 kJ   (D) –4.6 kJ  

 

31. -1 -2  

 -1 (2 atm, 3L, 300 K)  

 -2 (5 atm, 4L, 500 K)  

  = 30 L atm  

 (A) 44 L atm  (B) 35 L atm  (C) 40 L atm  (D)  
 

32. 2L  

1 

2L 

1    
 (A) U = H = 150 J   (B) H = 250 J  (C) U = 100 J  (D) U = H = 0 
 

33.  

 (A) 

(B) 

(C) 

(D)  
 

34.  
 (A) q    (B) q – w   (C) q/w    (D) q + w 
 



Thermodynamics & Thermochemistry  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVTDS - 101 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

35. 

 

(A)  – 100 Rn4               (B) +100Rn4 

(C) +200Rn4               (D) –200Rn4 

 
 

36. 1 : 1 

 CP( ) = CP( ) = 4.18J mol–1K–1  

(A)    (B)   (C) 4.182 JK–1 mol–1 (D) 75.48 JK–1 mol–1 
 

37. 27ºC  127ºC  

Cv,m= 20+10–2 T JK–1 mol–1   q  U   

(A) 6362.8 J, 4700 J  (B) 3037.2 J, 4700 J  (C) 7062.8, 5400 J  (D) 3181.4 J, 2350 J  
 

38. 100°C 1 kg  1 atm  (100 k Pa) 

1000 kg/m3  0.6 kg/m3 

2.25 × 106 J/kg ] 

 (A) 2.08 × 106 J  (B) 4 × 107 J  (C) 3.27 × 108 J  (D) 5 × 109 J 
 

39. 5 m × 10 m × 3 m   t = 27°C  P = 1 atm 

 50 150 

  42°C 

 = (7/2) R. 

(A) 4.34 minutes (B) 5.91 minutes (C) 6.86 minutes (D) 7.79 minutes  
 

40. 

AB 

 CA   

(A) qAB = 450 R  qCA = –450 R     

(B) qAB = 450 R  qCA = –225 R 

(C) qAB = 450 R  qCA = –375 R 

(D) qAB = 375 R  qCA = –450 R 
 

41. 

st nd 

 

 (A) st < nd  

 (B) nd < st  

 (C)  

(D) 
 

42.  

 (A) st > nd  

 (B) nd > st  

 (C) st = st  

 (D)  
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43. 102 g mol–1 650 

77ºC 0.25 A  12 

 600  1.8  

 

 (A)H = 102 kJ/mol, E = 99.1 kJ/mol  (B) H = 95 kJ/mol, E = 100.3 kJ/mol 
 (C) H = 107 kJ/mol, E = 105.1 kJ/mol  (D) H = 92.7 kJ/mol, E = 97.4 kJ/mol 
 

44.    : 

 (A)      (B)

 (C) PV = nRT     (D)  
 

45. 1 

   
 (A) W < 0; q = 0  (B) W < 0; q > 0  (C) W < 0; q > 0  (D) W > 0 ; q = 0  
 

46. W1 ; W2  W3 

   
(A) W3 > W1 > W2   (B) W3 > W2 > W1   (C) W2 > W1 > W3   (D) W1 > W2 > W3  

 

47. 1 atm (1L, 10 atm)  (4L, 5 atm) 

300 K 50 J/°C 

(1L atm ~ 100 J) 

 (A) H = 15 kJ  (B) H = 15.7 kJ (C) H = 14.4 kJ (D) H = 14.7 kJ 
 

48. 2 1 10 

kJ mol–1        [JEE 2004, 3/84] 
 (A)  0   (B) 11.7   (C) – 11.7  (D) 25 
 

49. T 1 1 atm 

 1L 2L [JEE 2005, 3/84] 

 (A) T + 
2

3 0.0821
  (B) T – 

2

3 0.0821
 (C) 

5 /3 1

T

2    (D) 
5 /3 1

T

2    

 

50. P V 1 

      [JEE 2006, 3/184] 

(A) 
3R

2
   (B) 

4R

2
   (C) 

5R

2
   (D) 0 

 

51. 300 K 1 × 105 Nm–2 1 × 10–3 m3  1 × 10–2 m3 

[AIEEE 2004] 
 (A) – 900 J  (B) – 900 kJ   (C) 270 kJ  (D) + 900 kJ 
 

52.  N2(g) + 3H2(g)  2NH3(g); H U 

[AIEEE 2005]]

 (A) H = 0  (B) H = U  (C) H < U  (D) H > U  
 

53. 

 Ti   Tf  [AIEEE 2006] 

 (A)  Tf > Ti   Tf = Ti  

 (B) (Tf)  = (Tf)  

 (C)  Tf = Ti . 

 (D) (Tf)  > (Tf)   
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54. 

(S) 

 (A) Cp, m ln 2  (B) Cv, m ln 2  (C) R ln 2  (D) (Cv, m – R) ln 2 
 

55. 37ºC 

3.41 kJ S

 (A) –0.52 J/K   (B) 0.52 J/K   (C) 22.52 J/K   (D) 0  
 

56. 25ºC 1 

 (J k–1 mol–1 )  

 (A) 19.15  (B) – 19.15  (C) 4.7   (D)  
 

57. 2.5 27ºC  87ºC  

(Cp,m (H2O) = 4.2 J/g-K ln (1.2) = 0.18) 

 (A) 16.6 J/K  (B) 9 J/K  (C) 34.02 J/K  (D) 1.89 J/K 
 

58. C2H6 (g) + 3.5 O2 (g)  2CO2 (g) + 3H2O (g)  
 Svap (H2O, )  = x1 cal K-1 ( = T1)  

 Hf (H2O, )  = x2 
 Hf (CO2)  = x3 
 Hf (C2H6) = x4  
 H   

 (A) 2x3 + 3x2 – x4    (B) 2x3 + 3x2 – x4 + 3x1T1 
 (C) 2x3 + 3x2 – x4 – 3x1T1   (D) x1T1 + X2 + X3 – x4 
 

59. Gºƒ  Hºƒ (kJ/mol)  

  

(A) ZnO (Gº = –318.4, Hº = –348.3)  (B) Cu2O (Gº = –146.0, Hº = –168.8) 
 (C) HgO (Gº = –58.5, Hº = –90.8)  (D) PbO (Gº = –187.9, Hº = –217.3) 
 

60.  

 (A)  (B)  

 (C) (D)  
 

61.  

  (i) :  P–V  

  (ii) :  

  (iii) :  

  (iv) :  S   

 (A)  i, ii, iii,   (B)  ii, iv   (C)  i, ii, iv   (D)   
 

62. 

 

 (A)   

 (B)  

 (C)  

 (D)  
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63. CH3OH () ( )   

 (A)   

 (B)  

 (C)  

 (D)  
 

64.   

 (A)  

 (B)  

 (C) 

 

 (D)  
 

65. 3 2 bar 1 bar 

300 K 1 bar ( ).  

 (A) + 7.29 J-K–1  (B) + 4.82 J-K–1  (C) – 5.29 J-K–1  (D) – 8.35 J-K–1  

 

66.  Cp,m = aT3 + bT,   a  b  Cp,m 10 K  0.40 J/K mol   

20 K 0.92 J/K mol  20 K  

 (A) 0.92 J/K mol   (B) 8.66 J/K mol   (C) 0.813 J/K mol  (D)  
 

67.  A2(g) + B2(g)  2AB(g) 

  200 K   rGº  rSº 20 kJ/mol  –20 JK–1 mol–1  

 rCp , 20 JK–1  mol–1  400 K  rHº  

 (A) 20 kJ/mol   (B) 7.98 kJ/mol   (C) 28 kJ/mol   (D)  
 

68. rSº = –266 Sºm  

 Fe3O4  Sº  

  4Fe3O4 (s) [..............] + O2 (g) [205]  6Fe2O3 (s) [87] 
 (A) +111.1  (B) +122.4  (C) 145.75  (D) 248.25 
 

69. 298 K  – x J mol–1  (x 298 K 

 

 (A)  x/298   

 (B)  x/298  

 (C)    

 (D)  
 

70. :   

 S1 : AlCl3 H2O  

 S2 : H2 Pd  

 S3 : D2 H2  

 (A) S1, S2  S3  (B) S1  S3  (C) S2  S3  (D) S1  S2  
 

71. (Cv = 5 cal) 25°C  1 L 100°C 10 

L 

(A) 3 ln 
298

373
+ 2 ln 10 (B) 5 ln 

373

298
 + 2 ln 10 (C) 7 ln 

373

298
 + 2 ln 

1

10
 (D) 5 ln 

373

298
+ 2 ln 

1

10
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72. 

(non P–V work) 34.2 

   

  H   = – 6000 kJ mol–1 

   S  = 180 J/K-mol 300 K  
 (A) 600 kJ  (B) 594.6 kJ   (C) 5.4 kJ   (D) 605.4 kJ  
 

73. (298 K )  

 H° (kJ/mol) S°(J/mol K) G° (kJ/mol) 
FeO(s) – 266.3 57.49 – 245.12 
C ( ) 0 5.74 0 
Fe(s) 0 27.28 0 
CO(g) – 110.5 197.6 – 137.15 

  (Hf° Sm° ) 

  FeO(s) + C ( )  Fe(s) + CO(g)  
 (A) 298 K     (B) 668 K 
 (C) 966 K     (D) G° 
 

74. H = 30 kJ mol–1, S = 75 J / k / mol 1 atm. [JEE 2004, 3/84]  
 (A) 400 K   (B) 300 K   (C) 150 K   (D) 425 K  
 

75. G, (K) E°cell [AIEEE 2005] 
 (A) – ve, > 1, + ve (B) + ve, > 1, – ve (C) – ve, < 1, –ve (D) – ve, > 1, – ve 
 
76. H U  

 (A) H, U  

 (B) H < U. 

 (C) H, U  

 (D) H < U. 
 

77.  CS2 ()  + 3O2 (g)  CO2 (g) + 2SO2 (g), H = – 265 kcal 

 CO2  SO2  4 : 3  CS2  

+26kcal/mol  SO2  
 (A) – 90 kcal/mol (B) – 52 kcal/mol (C) – 78 kcal/mol (D) – 71.7 kcal/mol  
 

78. x1 x2  
 (A) x1 – x2   (B) x1 + x2  (C) 3x1 – x2  (D) x1 – 3x2 
 

79.  

 HC–H = 416 ; HC–C = 331; HC=C = 591; H  (C, ) = 718  

 H  (H2 , g) = 436 Hf ( , g) = 83; ( kJ mole–1   
 (A) 354   (B) 271   (C) 437   (D) 83  
 

80.  

 (A)    (B)   (C)   (D)   
 

81.  

(A) 

 (B) H+  OH–  

 (C) 

(D)  
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82. CH3COOH + OH–  CH3COO– + H2O + q1  

  H+ + OH–  H2O + q2  
 CH3COOH  CH3COO– + H+   

 (A) (q1 + q2)   (B) (q1 – q2)   (C) (q2 – q1)   (D) – (q1 + q2) 
 

83. NaOH  H3PO3  – 106.68 kJ/mol  NaOH  

HCl  –55.84 kJ/mol H3PO3  H    

 (A) 50.84 kJ/mol (B) 5 kJ/mol  (C) 2.5 kJ/mol  (D)  
 

84. 25ºC n H  E   
 (A) – 13.6 kJ  (B) – 1.14 kJ  (C) – 11.15 kJ  (D) + 11.15 kJ 
 

85. 348 K HCl  

 0.5 H2(g) + 0.5 Cl2 (g)  HCl  H°298 = – 22060 cal 
  

 H2(g), CP = 6.82 –1 K–1; Cl2 (g), Cp = 7.71 –1 K–1; HCl (g), CP = 6.81 –1 K–1. 

 (A) – 20095 cal  (B) – 32758 cal  (C) – 37725 cal  (D) – 22083 cal  
 

86.  H  

 C(s) + 
1

2
O2 (g)  CO (g)    H = – 110 kJ 

 C(s) + H2O (g)  CO (g) + H2(g)   H = 132 kJ 
  1273 K 

 

 (A) 0.5 : 1  (B) 1 : 0.6  (C) 0.8 : 1  (D) 1 : 1 
 

87. 12.0  57.5 kcal 

CO  (fH (CO2) = – 94.05 kcal, fH (CO) = – 21.41 kcal. 

 (A) 0.5 mol   (B) 0.46 mol   (C) 0.64 mol  (D) 0.74 mol  
 

88. FeO  Fe2O3   65 kcal mol1  197kcalmol1   

FeO  Fe2O3  2 : 1  1 : 2 

 (A) 13.4 kcal/mole (B) 14.6 kcal/mole (C) 15.7 kcal/mole (D) 16.8 kcal/mole 
 

89. 

Au(OH)3 + 4 HCl  HAuCl4 + 3 H2O,  H =  28 kcal 
 Au(OH)3 + 4 HBr  HAuBr4 + 3 H2O,  H =  36.8 kcal 
 HAuBr4 4 HCl 0.44 kcal HAuBr4 

HAuCl4  

 (A) 5%   (B) 6 %   (C) 7%   (D) 8% 
 

90. Xe-F 34 kcal/mol Xe 279 kcal/mol F 85 

kcal/mol F2 38 kcal/mol  

  XeF4  Xe+ + F + F2 + F 
 (A) 367 kcal/mole (B) 425 kcal/mole (C) 292 kcal/mole (D) 392 kcal/mole  
 

91.  NaOH 

 x kcal  y kcal ? 

 (A) x = y   (B) x = 
1

2
y   (C) x = 2y  (D)  
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92. 2M KOH 500ml 2 M HCl 500 ml  

T1 250 ml 

T2  

 (A) T1 = T2      (B) T1, T2 

(C) T2,T1  (D) T1, T2  

 
93. 0.10 M HCl 50.0 mL 0.10 M NaOH 50.0 mL 

3.0ºC HCl  = 1 

g/ml = 4.2 J/g-K 

 (A) – 2.5×102 kJ/mole (B) –1.3×102 kJ/mole (C) – 8.4×101 kJ/mole (D) – 6.3×101 kJ/mole 
 

94. NH4Cl 

NH4Cl 

  

NH4Cl (s)   NH3 (g) + HCl (g). 

(A) q  = 

(B) U = 

(C) w = 

(D) U =  

 

NH4Cl 

NH4Cl 

 

 

 

95. HCOOH NaOH  x 

  

 (A) x   (B) x  (C) x   (D) x  

96. (Hf0)    [JEE 2003, 3/84] 

 (A) C ( ) + O2(g)  CO2 (g)   (B) 
1

2
H2(g) + 

1

2
F2(g)  HF(g) 

 (C) N2(g) + 3H2(g)  2NH3(g)   (D) H2(g) + F2(g)  2HF(g) 
 

97. – 393.5 – 283 kJ mol–1 

   [AIEEE 2004] 

 (A) 110.5 kJ  (B) 676.5 kJ  (C) – 676.5 kJ  (D) – 110.5 kJ 
 

98. XY, X2 Y2 ( ) 1 : 1 : 0.5 XY 

Hf = – 200 KJ mol–1 X2    [AIEEE 2005] 

 (A) 100 KJ mol–1 (B) 200 KJ mol–1 (C) 300 KJ mol–1 (D) 800 KJ mol–1 

 

99.  

  Cl2(g)  2Cl(g);  242.3 kJ mol–1 ; I2(g)  2I(g); 151.0 kJ mol–1 
  ICl(g)  I(g) + Cl(g); 211.3 kJ mol–1 ; I2(s)  I2(g); 62.76 kJ mol–1 
 I2(s)  Cl2(g)  ICl(g) 

[AIEEE 2006] 

 (A) –16.8 kJ mol–1 (B) +16.8 kJ mol–1 (C) +244.8 kJ mol–1 (D) –14.6 kJ mol–1  
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(MATCH THE COLUMN) 
 

100. -I –II 298 K J/K-   

 -I  -II 

(A) C (s, ) (p) 5.7 

(B) C (s, ) (q) 2.37 
(C) H2 (g) (r) 117.6 
(D) H (g) (s) 130.6 

 

NUMERICAL VALUE TYPE  
 

101. (P = 
20

V
1 10 

400 J 

(kJ ) 
 

102. 4 270 K 20 L 125 mbar 

3 |T| 

 
 

103. (353K)  29.7 KJ/mole 7.8 

11.4  0.5 A 

 
 

104. T 5 ×105 3 g/cc 2 g/cc T 

1 1 
U – H

20

  
 
 

(1L.atm = 100 J)  

 

105. A (C v,m = 3R)  1  B v,m

3
C R

2
  
 

 2 320 

K  1  4  

U/10R   
 

106. 10 0°C 10 atm  1 atm 

(L) 
 

107. 50 J  60 J 

 

108.  20 60 J 

 (J )  [1  = 4.2 J] : 
 

109. 27ºC  2 V1  7.5 V1  

4.17 kJ  S ( ) 
 

110. 433 K Hg 5 mmHg 433 K 1 Hg 

750 mm Hg kJ mole–1 

( e5 = 150)  
 

111. 1000 K 2  8 L 24 

  Cv = 1.5 R   S   

 (i)  (ii)  

 S ______ . (  e1.09 = 3  1.09 × 8.314 = 9)  
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112. 32ºC 760 torr CH4 O2 1 

CH4 CO2 1 K 

CH4 %   

 [ CH4 – 210.8 Kcal/mol = 2108 cal/K]
 

113. 25ºC 0.5 N HCl 150 mL 0.5 N NaOH 150 mL 

NaOH HCl 29ºC 

(H2O = 1g/mL) ( ) 
 

114. (C5H8) ; 

  HC=C = 615 kJmole–1 ; Hc–C = 348 kJ mole–1 ; HC–H = 413 kJmole–1 ; HH–H = 435 kJmole–1  

 718 kJmole–1 C5H8(g) 79 kJmole–1   

 ( kcal mole–1 ). 
 

115.  100 ml 

 
H

100


(in KJ/mole). 

 (i) 18 g 585 KJ   

 (ii) H2 O2 1 15540 KJ  

 (iii) 48 kJ/mol   

 (iv) C6H6 ()  = 0.87 g/m
 

116. 1 M – 56.1 kJ –1 

 1.5 kJ –1 – 57.3 kJ 

equiv–1  % ( ) 
 

117.   Fe2O3(s) + 3 H2(g) 2 Fe(s) + 3 H2O() ; 

 Hº300 =  26.72 kJ   Hº 26 

kJ  ?  

 CP[Fe2O3] = 105,  CP[Fe(s)] = 25,  CP[H2O()] = 75,  CP[H2(g)] = 30 (  J/mol ) 
 

118. 0.1 NaBr (kcal ) 

  

 Na(s) + 
1

2
Br2(g)  NaBr(s) 

  : H  (Na) = 137 kJ mole–1 ;   H  (Br2(g)) = 144 kJ mole–1  

 H1st (Na(g) = 496 kJ mole–1 ;   H1st (Br(g) = –325 kJ mole–1  

 H (NaBr) = +742 kJ mole–1  
 

119. (constant volume calorimeter) 'X' ( = 28) 3.5 

298.0 K 298.0 K 

298.45 K (heat capacity) 2.5 kJ K–1 'X' 

(enthalpy of combustion) (numerical value) kJ mol–1 [JEE 2009, 4/160] 
 

120. 300 K 

S   

 900 (i) 

(  e1.09 = 3 & 8.314 × 1.09 = 9)  
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121.  : 
 (A)  

 (B)  

 (C)  

 (D)  A  B 

  P-V  
 

122. P-V  

 (A) (resistor)   (B)  

 (C)     (D)  

123. A v, m

5
C R

2
  
 

  B  (Cv, m = 3R)  0.5 

350 K  250 K 

  

 (A) U  = – 100 R (B) U = – 275 R (C) H = – 375 R (D) H  = – 300 R  
 

124. 0ºC 1atm 1 4 KJ 

19 ml 18 ml [  1 atm = 105 Pa] 

 (A) H > U  (B) U > H  (C) U = 4.1 KJ  (D) U = 4.0001 KJ 
 

125. L 5  (273ºC)  1 atm  L 

 273 L atm/mole, 

 

 (A)   224 L atm   

 (B)  (H), 1365 L atm  ( )  

 (C)  

 (D)  U  1589 L atm      
 
126. A B 

 

  

(A) 2700 R    

(B)  

(C) 4050 R  

(D)   
 
127. 

(A) 1  2  

(B) 2  3  

(C)  (3) (1) 

(D) 1 - 2   
128.   

 (A) (i) 273 K  1 atm  1-   (ii) 273 K  1 atm  

 (B) (i) 
12

4CH NTP 
12

4CH  (ii) 
14

4CH NTP 
14

4CH   

 (C) (i) 300 K  0.1 atm  SO2 (g) (ii) 300ºC  0.1 atm  SO2 (g)  

 (D) (i) 46ºC  1 atm C2H5OH () (ii) 46ºC 1 atm  CH3OH () 
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129. ( ) 

 (A)  

 (B) 

 

 (C) ngas = 0  

 (D) 2.303 R log10
1

2

P

P
  

130.  (Cv = 5 cal) 25°C  1 L 100°C 10 L 

 (R = 2 / /K) ( ) 

 (A) H = 525   

 (B) S = 5 ln 
373

298
 + 2 ln 10 

 (C) E = 525   
 (D) G  
 

131. :  

 (A)   (B)  

 (C) N2 + O2  2NO ; H = + ve  (D) F2 + 
1

2
O2  F2O ; H = + ve 

132.   

 (i)  S ( ) + 3/2 O2(g)  SO3(g), H1   

 (ii)  S ( ) + 3/2O2(g)  SO3(g), H2  

 (iii)  S ( ) + O3(g)  SO3(g), H3   

 (iv)  S ( ) + O3(g)  SO3(g), H4 

 (A) H1 < H2 < H4 ( )  (B) H1 < H3 < H4 ( ) 

 (C) H1 < H2 = H4 ( )  (D) H1 + H4 = H3 

 

133. CO2, CO O2 

 

 (A) T for system > 0 (B) T for system < 0 (C) q system = zero (D) U = zero  
 

134.  

 (A) CaCO3(s)  CaO(s) + CO2(g) (  P-V )   

 (B) H2(g) + Cl2(g)  2HCl(g) (  P-V )  

 (C) Zn(s) + Cu+2(aq)  Zn2+(aq) + Cu(s) (  P-V )  

 (D) NaCl(s)  Na+(aq) + Cl–(aq) (  P-V )  
 

135.  
2 6

o
f (C H )H  (g) =  – 85 kJ mol–1, 

3 8

o
f (C H )H  (g) = – 104 kJmol–1, C (s)  C (g)  Hº  718 kJmol–1 

 H- 218 kJmol–1  ::  

 (A) HC–C = 345 kJ (B) HC–H = 414 kJ (C) HH–H = 436 kJ (D) HH–H = 218 kJ 
 

(COMPREHENSION) 
 

 # 1 

 (surrounding) 

 
   dw = – Pext dV 
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   dw = – PdV P 

P = 
nRT

V
  

   w = dw  = –
f

i

v

v

nRT

V  . dV = –nRT ln f

i

V

V

 
 
 

 

 dw = – PdV PV PV 

 

136. i (P0 , V0,T0) 

2V0 PV2 = K1  

PV = K2 

(A)  ( ) 

 (B) K1 K2  

 (C) K1 K2 ( ) 

 

 (D)  
 

137. 

 (A) <  

 (B)  <  

 (C)  

 (D)  
 

138.  

 (A) >  

 (B)  >  

 (C) =  

 (D)  
 
 

139. (P0, V0, 

T0) 

 : 
 : P2 V =  

 :  

V :  

 
 (A) 1 –  , 2 - , 3 – , 4 - V   (B) 1 –  , 2 - , 3 – V, 4 - 
 (C) 2 –  , 3 - , 4 – , 1 - V   (D) 3 –  , 1 - , 3 – V, 4 - 
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140. 

PV2 = 

(A) 

(B)  

(C) 

        

(D)  
 

 # 2

(  ), 

6  

 1 atm 1 (75ºC) (120ºC)  

 Cv(H2O, ) = 75 J mole–1 K–1 ; Cp (H2O, g) = 33.3 J mole–1 K–1  
  100ºC H  = 40.7 kJ/mole.  

  

 

141. 75°C 100ºC  ? 
 (A) 1875 J  (B) 13125 J  (C) – 1875 J  (D) – 13125 J 
 

142. 100°C  100ºC  ?  
 (A) 40700 J  (B) 37598.878 J  (C) 43801.1 J  (D) 3101.2 J 
 

143. 100ºC  120ºC ? 
 (A) 666 J  (B) 2998 J  (C) 499.72 J  (D) 166.28 J 
 

#  3

 CO2 4800 kJ 
NTP CO2 (g) 224  

  
 (i) 87.5%  
 (ii) STP  3808  
  HH–H = 435 kJ/mol HC–H = 416 kJ/mol HC–C = 347 kJ/mol   
  HC=C = 615 kJ/mol,   HCC = 812 kJ/mol  (C,s) H

 
= 718 kJ/mol  

 o
fH (CO2, g) = –394 kJ/mol o

fH (H2O, ) = – 286 kJ/mol.  o
fH (H2O, g) = – 246 kJ/mol. 

 

144. C2H2(g) + 1H2(g)  C2H4(g) ºH   

 (A) –220 kJ/mol  (B) –180 kJ/mol  (C) –250 kJ/mol  (D) – 200 kJ/mol 
 

145. C3H8(g)  C2H2(g)  
 (A) –2198 kJ/mol (B) – 3499 kJ/mol (C) –2798 kJ/mol (D) –3099 kJ/mol 
 

146.  
 (A) 3   (B) 4   (C) 2   (D) 5  
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 - IV : PRACTICE TEST-2 (IIT-JEE (ADVANCED Pattern))  
 

Max. Time : 1 Hr.             Max. Marks : 81  
 

 
A.  

1. 1  
2.  27 81  
B. 

3.  

4. 1 8 (A), (B), (C) (D)

5. 2 6 (A), (B), (C) (D)

 

6. 3 6 0 9 

7. 4 2 

(A), (B), (C) (D) 

8. 5 1 ( -1 : P, Q, R S; -2 : 1, 2, 3 4) 

(A), (B), (C) (D)  
C.  

9. 1, 4 6 3 

(0) (– 1)  

10. 2 3 

 

11. 3 3 

–1 : ( ) 

  8 (A),(B),(C) (D)  
 

1. 

     

   

 (A) 
25

8

o oP V

R

 
 
 

   (B)  –
25

8

o oP V

R

 
 
 

  (C) 
35

8

o oP V

R

 
 
 

   (D) –
35

8

o oP V

R

 
 
 

   

 

2.  300 K  Uº  

   4CO(g) + 8H2(g) —— 3CH4 (g) + CO2(g) + 2H2O() 
    C  + 1/ 2O2(g)  —— CO(g); H1º = – 110.5 kJ 

            CO(g) + 1/ 2O2(g) —— CO2(g); H2º = –282.9 kJ 
              H2(g) + 1/ 2O2(g) —— H2O(l); H3º = –285.8 kJ 
      C  + 2H2(g) —— CH4(g); H4º = –74.8 kJ 

 (A) –653.5 kJ   (B) –686.2 kJ   (C) –747.4 kJ   (D)  
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3. H2O2()  

  N2H4() + 2H2O2()   N2(g) + 4H2O(); rHº1 = –818 kJ/mol 

  N2H4() + O2(g)   N2(g) + 2H2O();  rHº2 = –622 kJ/mol 

  H2(g) + 
1

2
O2(g)   H2O();   rHº3 = –285 kJ/mol 

 (A) –383 kJ/mol  (B) –187 kJ/mol  (C) –498 kJ/mol  (D)  
 

4. (HA) –55.95 

kJ/mol HA  1.4 kJ/mol  

  –57.3 kJ/mol 

(%)   
(A) 1%   (B) 3.57%  (C) 35.7%  (D) 10%  

 

5. 310 K (NH4Cl, s) fGº   

  : fHº (NH4CI, s)= –314.5 kJ/mol;  rCp = 0 

 Sº
2

N (g) = 192 JK–1 mol–1;  Sº
2

H (g)  = 130.5 JK–1 mol–1; 

 SºCl2(g) = 233 JK–1 mol–1; Sº
4

NH CI(s) = 99.5 JK–1 mol/–1 

  300 K 

 (A) –198.56 kJ/mol  (B) –426.7 kJ/mol  (C) –202.3 kJ/mol  (D)  
 

6. Cp.m. = aT3 a 10K Cp.m. , 0.42 J/K–mol 10 

K   

(A) 0.42 J/K–mol (B) 0.14 J/K–mol  (C) 4.2 J/K–mol  (D)  
 

7. 300K 1 atm 1 O2 250 J mole–1 K–1 1 

300K, 1 atm G 

 (R = 8.314 J mole–1 K–1, ln 10 = 2.303)  
(A) 1.728 KJ mole–1 K–1     (B) 0   

 (C) –1.728 KJ mole–1 K–1   (D) 0.75 KJ mole–1K–1  
 

8. 1 bar (V = 24.6 ) 27oC 127oC 

( ) S = 10 

+ 10–2 T (J/K)   
(A) 530 J   (B) –530 J   (C) 1778.5 J    (D) 3778.5 J  

 

-2 : ( ) 

6 (A), (B), (C) (D)

 

9. 

(A) C2H6(g)   E = 0  

 (B) (S, ) fHº 0    

 (C)  CH4 (g)   C2H6(g)  1656 kJ/mol   2812 kJ/mol  C—C 

 328 kJ/mol  

 (D) (H2O) (g) Hf = – 242 kJ/mol; (H2O, l)  H  = 44 kJ/mol  (OH– ,aq.) fHº  – 142 kJ/mol  
 

10. H  

 H+ (aq) + OH– (aq) — H2O(); H = – 57.3 kJ 

   HA(g) H    = –70.7 kJ/mol 

   BOH(g) H  = 20 kJ/mol 

 HA Hionization  = 15 kJ/mol  BOH  
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       Hr (kJ/mol) 

 (A) HA(aq) + BOH(aq) — BA(aq) + H2O   –42.3 
 (B) HA(g) + BOH(g) — BA(aq) + H2O  –93  
 (C) HA(g) — H+(aq) + A– (aq)    –55.7 
 (D) B+(aq) + OH–(aq) — BOH(aq)  –20 
 

11. C —C H  1.9 kJ/mol  25ºC 

  

 (A) 25ºC C C  

 (B) 25ºC C C  

 (C) 25ºC  

 (D) C —C  G  –ve   
 

12.  

 (A)  

 (B)  (G ) T,P < 0;  

 (C) dG = VdP – SdT,  PV  PV   

 (D) 100ºC  40.6 kJ/mol  1  100ºC  9 g  

S  = 54.42 J/K  
 

13. 2Ag2O (s)  4Ag(s) + O2 (g), H  61.17 kJ mol–1  S  132 J K–1 

mol–1   
(A) T > 463.4 K  (B) T > 190.25ºC  (C) T < 190.25ºC (D) T < 463.4 K  

 

14. 600 K  

 (i) 0 K 200 K  
  CP,m(s)  = 0.035 T  JK–1 mol–1. 
 (ii) = 7.5 KJ mol–1,     

 (iii) = 30 KJ mol–1.   

 (iv) 200 K 300 K  

  CP,m() = 60 + 0.016 T  JK–1 mol–1. 
 (v)  1 atm 300 K 600 K  
  CP,m (g) = 50.0    JK–1 mol–1. 
 (A) S200 (s) = 7   (B) S300 () = 70.43  (C) S300 (g) = 170.43 (D) S600 (g) = 205.09  
 

-3: ( ) 

6 0 9 ( ) 

 
 

15.  

 (a) (1.0 atm, 20.0 L)  (1.0 atm, 40.0 L)  

 (b) (1.0 atm, 40.0 L)  (0.5 atm, 40.0 L)  

 (c) (0.5 atm, 40.0 L)  (1.0 atm, 20.0 L)  

 (W) (L.atm)      [JEE 2002, 5/60] 
 

16. 25ºC ( = 180) – 2808 KJmol–1 

[ = 62.5 Kg]. 

 (a) 3M    (b) 6000 M  

 25% 

X Y, Y = mX m/1000  
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17. 1 2 L, 

6 atm 300 K 8 L 

(J / K )  ( ) 

 [1L atm = 100 J, log 2 = 0.3, log 3 = 0.48, ln 10 = 2.3] ( ) 
 

18. 312 kcal CO2  H2O –94  –68 kcal 

C(s) H2(g) 150 100 kcal C–H 95 kcal

C CH

22


. 

 

19. (icosahedral units) ( 12 

20 ) 12 

    B (g)   (g)  

 (kJ ) 

HBE(B–B) = 200 kJ/mol 100 (dividing by 100) 
 

20. 27ºC 

Suniverse ? 
 

–4 :  ( ) 

  1 

(A), (B), (C)  (D)  

21 23  

 

CaSO4.2H2O 

CaSO4.1/2H2O  

 : 
 CaSO4.2H2O(s)  CaSO4.H2O(s) + H2O (g)  
 27ºC  : 1    
  R = 8.314 JK–1 mol–1  
 

  

º 1 1
f(kJ / mol)

4 2

4 2

2

Compound H Sº(JK mol )

CaSO .2H O (s) 2021.0 194.0

1
CaSO . H O(s) 1575.0 119.5

2
H O(g) 242.8 188

 







 

  R = 8.314 JK–1 mol–1  
 

21. CaSO4.2H2O(s)   CaSO4. 
1

2
H2O(s) 1.45 kg  Hº   

 (A) +446 kJ   (B) –830 kJ  (C) –446 kJ  (D) +818 kJ  
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22. 27ºC CaSO4.2H2O(s), CaSO4. 
1

2
H2O(s), H2O(g) 

(2.303R × 300 × 1.5 = 8645.83, log 5.5 = 0.74)  
(A) 15 × 10–4 bar  (B) 2 × 10–4 bar  (C)  5.5 × 10–3 bar (D) 7.00 × 10–4 bar  

 

23. 1.00 bar  
 (A) 121°C  (B) 400ºC  (C) 200ºC  (D) 240ºC  
 

24 26  

  

    
 

24. 200 K,   
 (A) 150 kJ   (B) 30 kJ   (C) 120 kJ    
 (D)  
 
25. 1000 K  
 (A) 0.15 JK–1   (B) 150 kJ K–1   (C) 150 JK–1   (D) 750 JK–1  
 

26. A  B ?  

 (A) 150 kJ  (B) –150kJ  (C) 30kJ  (D)  
 

–5 : 

1 (A), (B), 

(C)  (D)  
 

27. -I -II (25ºC kJ/K-

 -I  -II  

1. HC–C (p) 733.48  
2. HC–H  (q) 97.81  
3. HC=C  (r) 434.3  
4. HCC  (s) 454.64  
5. HC=O  (t) 804.22  

 (25ºC kJ/mol )  

 Hº  ( ) = –1559.8   ; Hº  ( ) = –1410.9 

 Hº  ( ) = –1299.7  ; Hº  ( ) = –1192.3 

 CO2(g)  Hºf = –393.5  ; H2O () Hºf = –285.8 

 C(s) ( )  C(g) Hº = 716.68 ; H–H = 435.94 

 O=O = 498.94 
  1 2 3 4 5 
 (A)  q s r p t 
 (B) r p t q s 
 (C)  q p s r t 
 (D)  p s q r t 
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Practice Test-2 ( (IIT-JEE (ADVANCED Pattern)) 
OBJECTIVE RESPONSE SHEET (ORS) 

Que. 1 2 3 4 5 6 7 8 9 10 

Ans.                     

Que. 11 12 13 14 15 16 17 18 19 20 

Ans.                     

Que. 21 22 23 24 25 26 27 
  

Ans.               
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 – I  
1. (3)  2. (3)  3. (4)  4. (2)   5. (2)  
 

6. (1)  7. (3)   8. (1)  9. (3)   10. (3)  
 

11. (3)   12. (3)  13. (2)  14. (1)   15. (2) 
 

16. (1)   17. (1)  18. (1)  19. (2)   20. (2) 
 

21. (1)   22. (2)   23. (4)  24. (2)  25. (2) 
 

26. (4)  27. (1)   28. (1)  29. (2)  30. (1)  
 

 – II  
1. (A) 2. (B)  3. (B)  4. (D) 5. (B) 
 

6. (A)   7. (B) 8. (C)   9. (C)  10. (B) 
 

11. (B)  12. (B)   13. (A)   14. (A)   15. (B)  
 

16. (A)   17. (B) 18. (C) 19. (C)  20. (C)  
 

21. (B)   22. (D) 23. (D)   24. (D)   25.  (D)
 

26. (C)   27. (B)   28. (C)   29. (C)   30. (D)
 

31. (D) 32. (A)   33.  (D)   34. (C) 35. (B)  
 

36. (B)   37. (C)   38. (D)  39. (D)   40. (C)  
 

41. (B)  42. (A)  43. (D)   44. (C)   45. (A)
 

46. (A)   47. (B) 48. (A)   49. (B)  50. (A)  
 

51. (B)  52.  (A)   53.  (D)  54. (B)  55. (A) 
 

56. (B)  57. (B)  58. (D)  59. (A)  60. (D) 
 

61. (C)  62. (D)   63. (C)   64. (A)  
 

65. (All options are incorrect)  66. (B)  67. (A)   68. (B) 
 

 – III  
1. –34.465 kJ     2. –0.7478 kJ  
 

3. (i)     (ii) w = 830.865 J, q = –1500 J 
 

4. T2 = 100 K, w = – 5.016 KJ   5.  (a) – 816 J (b) + 2026 J (c) 1210 J  
 

6.  
 

7. H = 990 J, E = 10 J    8.  
 

9. (i)  S  = 
3

2
R In 10; S  = – 

3

2
R In 10 ; S  = 0 

 (ii) S  = 
3

2
R In 10; S  = – 

3

2
R (0.9);  S  = 

3

2
R (1.403) 

 

10. (a)  H = – ve  TS = – ve, TS > H G = + ve  

 (b) – Gº = 2.303 RT log Kc. 
 Gº ( G < 0) Kc 1  
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11. –43.92 KJ    12. (i)  G = 5.7 kJ/mol (ii) 
 

13. –7.432 kJ     14.  A, C, D;  : B, E 

15.  

S V

L

 

 H(f) + H(v) = H(s) 
 

16. q1 > q2  17. 22.8 cal/g.  18. 1312 kJ  19. 43.73 kJ/mol  
 

20. –827 kJ mol–1  21. (C)  22. (C)  23. (B)  24. (D) 
 

25. (A)  26. (A)  27. (C)  28. (D)  29. (A) 
 

30.  (B)   31. (A)  32. (B)  33. (A)  34. (D) 
 

35. (A)  36. (B)   37. (A)   38. (A)  39. (B)  
 

40. (C)  41. (B)  42. (A)  43. (A)  44. (A)
 

45. (D)   46. (A)  47. (B)  48. (A)  49. (B)  
 

50. (B)  51. (A)  52. (C)   53. (D)  54. (D) 
 

55. (B)   56. (D)  57. (C)  58. (B)  59. (C) 
 

60. (A)  61. (D)  62. (D)  63. (B)  64. (C)
 

65. (B)   66. (C)  67. (A)  68. (C)  69. (B) 
 

70. (C)   71. (B)  72. (D)  73. (C)  74. (A)  
 

75. (A)  76. (D)  77. (D)  78. (C)  79. (B)  
 

80. (D)   81. (B)  82. (C)  83. (B)  84. (C) 
 

85. (D)  86. (B)  87. (A)   88. (A)  89. (A) 
 

90. (C)   91. (B)  92. (A) 93. (A)  94. (B) 
 

95. (D)  96. (B)  97. (D)  98. (D)  99. (B) 
 

100. (A - q), (B - p), (C - s), (D - r)  101. 5   102. 10   103. 9 
 

104. 5   105. 96   106. 64 L   107. 10   108. 24  
 

109. S  =  8 Cal   110. 18   111. 18  112. 25%.  
 

113. –16 Kcal.  114. 5   115. 36 kJ   116. 20 %   117. 9  
 

118. 9   119. 9    120. Stotal = 3 J K–1  121. (ACD)  122. (ABCD) 
 

123. (BC)   124. (BD)  125.     (ABC)   126. (ABC)  127.   (ABC) 
 

128. (AD)  129. (ABCD) 130.     (ABD)  131. (ABCD)  132.   (ABD)  
 

133. (ACD)   134. (ACD)   135.     (ABC)  136. (C)  137. (B) 
 

138. (A)  139. (B)  140. (C)  141. (A)  142. (B) 
 

143. (C)  144. (A)  145. (B)  146. (A)  
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 – IV  
 

1. (A)   2. (D)  3. (B)  4. (B)  5. (A) 
 

6. (B)  7. (C)   8. (B)   9. (ABC)  10.       (ABC) 
 

11. (BCD)  12. (ABCD)  13. (AB)   14. (ABCD)  
 

15. (– 20 + 0 + 14) = – 6 L atm  16. 2    17. 3   18. 7 
 

19. 5   20. 0   21. (D)   22. (C)   23. (A) 
 

24. (B)  25. (C)   26. (B)  27. (A) 
 

 
 

 – I  
 

6. H  = 
(125 8) 4.2 6

8

  
× 80 = 33516 J/mol  33.51 kJ/mol. 

 

7. rC p = 0,  H300 = H310 
 

8. C2H5OH () + 3O2 (g) 2CO2 (g) + 3H2O  
 ng = 2 – 3 = –1 
 so U = H – ng RT  
 = –q + RT   
 

9. H2C2O4() + 
1

2
O2(g)  H2O() + 2CO2(g); 

 ng = 3/2 

 Uc = –
0.312 8.75

1


 × 90 = – 245.7 kJ/mol 

 H = U + ngRT 

      = – 245.7 + 
3

2
 × 

8.314 300

1000


= – 241.947 kJ/mol. 

 

10. ng = 12 – 15 = – 3  

  E° = H° – ng RT = – 6542 + 3RT     

 1.5 mole , E° = 
1.5

2
{ –6542 + 3RT}  = 4900.9 kJ   

 

11. ng = 1–2 = –1  
 E = H – ng RT = H – RT = – 72.3 + 8.314  300  10–3 = – 69.806 kJ/mole  
 3 E = – 69.806  3 kJ/mole =  209.42  kJ/mole  

12.  

13. W = – Pext(V) = –(1 atm)  500  50  10–3 L  
 = – 25 L atm = – 25  101.3  10–3 kJ = –2.53 kJ 
 

14. C2H4  +   H2            C2H6  
 50 ml   50 ml            0 
 X    X          50 ml  
 H = U + P (V)  

 – 0.31 = U + 1.5 × 1.01 × 105 (– 50 × 10–6). 
 U = – 0.3024 kJ.  
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15. H2O (s)  H2O (l), H = 1440 cal. 
 

16. E = q + w  

 WBC = 
1

2
 (2Vº – Vº) (Pº – 3Pº) + (2Vº – Vº) (0 – Pº) = – 2PºVº  

  E = nCVT = 1  
3

2
R 

P 2V 3P V

R R
     
 

 = –
3

2
PºVº  

 qBC = E  – W = –
3

2
 PºVº + 2PºVº = 

1

2
PºVº   

 

17. ( ) 

 Zn + H2SO4  ZnSO4 + H2 (g)  

 
130

65
= 2 mole  

 PV = nRT  
 PV = ngRT 
 W = – ngRT = 2 × 2 × 300 = – 1200 cal.  
 

18. C3H8(g) + 5O2  3CO2(g) + 4H2O() 

 CH = 

8 B.E. (C — H)

2 B.E. (C — C)

5 B.E. (O O)

 
   
    

 –  
2

vap 2

6 B.E. (C O)

8 B.E.(O — H)

3 | R.E. | of CO

4 H(H O)

  
   
  
 
    

 

 

19. H2 (g) + 
1

2
O2 (g)  H2O (l)  ; Hcomb H  

 Hcomb = HH — H + 
1

2
H O = O – 2HO — H – Hvap = 2

1 3 4

x
x 2x x

2
     

 

20. 
1

2
N2(g) +  

3

2
Cl2(g)  NCl3(g) ;  H = H1 + 2H

2


– 

3

2
H3  

 

21. H+(aq) + OH–(aq)  H2O() 
  H° = – 57.3 = – 285.5 –  Hf° (H+, aq) – Hf° (OH–, aq)  

      Hf° (OH–, aq) =– 228.5 kJ/mole  (  Hf° (H+, aq) = 0)  
 

22. r H = 
8

9
 × 45.54 + 

1

9
 × 68.91 = 48.137 kJ. 

 

23. C2H5–S–C2H5 + S  C2H5–S–S–C2H5 

 Hºƒ (C2H5–S–C2H5) Hºf (C2H5–S–S–C2H5) – HS – S + Hsub S.  
 – 201.9 = – 147.2 – HS – S + 222.8 

 HS – S = 277.5 kJ/mol 
 

24. Hº = 2 × H º
1  + 2 × H º

2  – H º
3    

 

25. G = H – TS = – 2808 – 310 × 182.4 × 10–3 = – 2864.5 kJ 
 

26. S = 10.13 = 31.2  + 51.1  – 47.3 – 
2H OS   

 
2H OS = 45.13 cal/k mole. 

 

27. G = 29.3 × 103 – (2 × 239.7 – 152.3 – 223) × 298 = – 1721.8 Joule. 
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28.  

   S = nR ln 2

1

V 1

V 32
 × 8.314 ln

3.0

0.75
= 0.36 JK–1  

  Pext = 0.– W = Pext V = 0, q = 0 

  T = 0  H = E = 0. 
 

29. (2)  Cu2O(s) + 
1

2
O2(g)  2CuO (s) 

  Gº  = [2 × (–30.4)] – [–34.98] = – 25.82 kcal 

  – 25.82 × 103 = 2.303 × 2 × 298 logK 

  K  1019, Cu2O  
 

30. fSº(NH4CI,s) at 300 K  

  = S
4

o
NH CI(s) – 

2 2 2

º º º
N H CI

1 1
S 2S S

2 2
    

= – 374 JK–1 mol–1 

    fC P = 0 
  f

o
310S  = f

o
300S  

   = – 374 JK–1 mol–1 
  f

o
310H = f

o
300H  = – 314.5 

  f
o
310G  = fHº – 310 

Sº = – 314.5 –
310(–374)

1000
= – 198.56 kJ/mol.  

 

 - III  
 

1. W = –2.303 nRT log 2

1

V 10
2.303 6 8.314 300log

V 1
      = –34464.8 Joule = 34.465 kJ 

 

2. dW  = – P d  

 Wirr = –P  [V2 – V1] = –P  
2 1

nRT nRT

P P

 
 

 
= –P  × nRT 

2 1

1 1

P P

 
 

 
  

 = –1 × 1 × .082 × 300 
1 1

2 5
  
 

= –1 × .082 × 300 × 
3

10
= –7.38 L.atm = –747.8 J  

 Wirr = –0.7478 KJ 
 

3. (i)  
A

Pv

nRT
 
 
 

= 
B

Pv

nRT
 
 
 

  

 AP 4

nR 400




= BP 3

nR 300




= AP

100
 = BP

100
  PA = PB   

 (ii) W = –P  (V2 – V1) = – A

A

nRT

V

 
 
 

 (VB – VA) = –
1 .082 300

3

  
 
 

(3 – 4) × 101.325 J = 830.865 J  

 qAB = nCP (T2 – T1) = 1 × 15 × (300 – 400) = –150 J  
 

4. (a) T1V1
 – 1 = T2V2

 – 1 
  300 × V1/3 = T2 × (27 V)1/3  T2 = 100 K  
 (b) E = q + W 
  ,  
  q = 0 
  U = W 
  W = n CV T   W = 1 × 25.08 × (100 – 300) = – 5.016 kJ  
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5.  PV = nRT  5 × 1 = n × 0.082 × 300   n = 0.203. 
         
  (a) V = 1 L.     V2 = 5 L. 
   P = 5atm 
   T = 300 K    T = 300 K 

   w = –2.303 nRT log 2

1

V

V
 = – 2.303 ×0.203 × 8.314 × 300 log 5 = –816 J  

   w = – 816 J  q = –w = 816 J 

   So, work done by the gas = 816 J. ( = 816 J.) 
  (b) w = – Pext (V2 – V1) = –5 [1–5] = +20 ×101.325 
   w = 2026 J. 
  (c) q1 = – w1 = +816 J  
   q2 = – w2 = –2026 J 
   q1 + q2 = –1210 J  
  = –1210 

 = 1210 
 

6. (He)  Cv 

 R/2  Cv = 3 × R / 2 

 H2 Cv; 

3R/2  (= 2 × R / 2)  Cv = 

3R

2
+ R = 

5R

2
(1 × R)  Cv

= 
3R

2
+ R + R =

7R

2
  

 

7. U  = q  + W  
 q  = 0,  U = W      W = – p(V) = – P (V2 – V1) 

 ,  U = – 100 (99 – 100) = – 100 (–1) = 100 bar mL = 10 J 

 H = U +  (PV) 

 U  

  PV = (P2V2 – P1V1) 
 ,  H = 100 + (100 × 99 – 1 × 100) = 9900 bar mL = 990 J 
 

8. dS = rev.dq

T
   rev.dq

T  = S  

 'S' S = 0   

  rev.dq

T  = 0.  
 

9. (i) S  = nCV ln 2

1

T

T
= 

3

2
R In 10  S  = 

dq
–

T  = 
2

1

T

v

T

nC dT
–

T  = –nCVln 2

1

T

T
 = –

3

2
Rln 10 

 (ii)  

  S  = 
3

2
R In 10. 

  S = 
q

T
 = – V 2 1

2

nC (T T )

T


 = –

3

2
R (0.9). 

  S = 
3

2
Rln 10 – 

3

2
R(0.9) = 

3

2
R(1.403) 
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10. (a)  H = – ve  TS = – ve, TS > H G = + ve  

 (b) – Gº = 2.303 RT log Kc. 
 Gº ( G < 0) Kc 1  
 

11. 2NO (9, 1 × 10–5 atm) + Cl2 (9, 1 × 10–2) 2NOCl (9, 1 × 10–2) 

 G° = – 2.303 
2 2

5 2 2

(1 10 )
RT log

(1 10 ) (1 10 )



 

 
   

= – 2.303 RT 
2

10

1 10
log

1 10





 
  

  

 = – 2.303 RT [log 1 × 108] = – 2.303 × 8 × 298  8 = – 43.92 KJ. 
 

12. (a) (i) Gº  

  Gº  = 2Gº (NO2) – Gº (N2O4) 
  100 – 100 = 0 
  G = 2.303 RT log QP + Gº  

   QP = 2

2 4

2
NO

N O

P

P
= 

100

10
= 10 atm  

 , G = 2.303 RT log QP + 0 = 2.303 RT log QP = 2.303 RT log10 10= 2.303 RT = 5.7 kJ/mole 

 (ii) QP KP  

 ( Gº = 2.303 RT log KP Gº KP Gº = 0 KP = 1)
 

13. H = U + nRT 
 H – U = – 3RT 
   = – 3 × 8.314 × 298 = – 7432 J = – 7.432 kJ  
 

16. Cp = –ve  ; Cp ( )  < Cp ( ) so q2 < q1 
 

17. H2 – 24 = – 0.024 × (523 – 473) cal/g.  H2 = 22.8 cal/g.  
 

18. H2(g) CO(g)   

  = 112 Lit. 

 CO = H2  = 56 L 

 CO = H2 = 2.5  

   H2(g) + 
1

2
O2(g)  H2O(g)   H = – 241.8 kJ 

   1      H = – 241.8 kJ 

   2.5      H = – 241.8 × 25 

 CO(g) + 
1

2
O2(g)  CO2(g)   H = –283 kJ 

         H = –283 × 2.5 kJ 
 = [–241.8 + (–283] 2.5 = – 1312 kJ  
 

19. rH = 
5

8
× 40 + 

3

8
 × 50 = 43.75 kJ/mol 

 

20. (vi)  
 Eq. (i) – Eq. (ii) – Eq. (iii) – Eq. (iv) – ½ Eq. (v) 
 H0L  

 H0L = (– 563 – 419 – 88 + 322 – 79) kJ mol–1 = – 827 kJ/mole 
 

21. 

 
 

22. (C)  E = 0, W = 0 q = 0  
 

23. W2 – P(V2 – V1) = nRT = 1 × R × 2 = 2R. 
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24.  
 

26 Tf  
  = 

0.4 (Tf – 20) × 65.38 = 4.2 (100 –Tf) × 180     Tf = 97.3 °C 

 

27.  = 
f

2
nRT 

  f  
 

28.  
 

29.   W = 0. 
 

30.  (n = 2) 
 PV2 = C  
 TV = C  
 T1V1 = T2V2  
 300 × 1 = T2 × 3  T2 = 100 K  
 U = nCv,m T  

 = 1 × 
fR

2
(T2 – T1)  = 1 × 

5 R

2


 × (100 – 300) = 

1 5 R

2

 
× 200 = –500 R = –4.2 kJ  

 

32.   

 H=U +  (PV) = nCV T + (PV) (T = Tf – Ti = 2Ti) = 
nR

( 1) 
Ti +  (PV) = 

3

2
 × 100 + 100 = 250 J.  

 

33. 
 

34. q + w = U  
 

35. W  =  

V = 
nRT

P
 

VA = 
2R 300 600 R

11


        

VB = 
2R 300 300 R

2 1


 ; Vc = 

2 R 400 400 R

2 1


  

 

VD = 
800 R

1
 

 WAB = –nRT TAln B

A

V

V
 = –2R (300)ln

1

2
= 600 Rln2  

 WBC = –2(400 –300) R= – 200 R 

 WCD = – 2 R(400)ln D

C

V

V
= – 800 Rln2 

 WAD = –1(600 R – 800 R) = 200 R 
 W  = WAB + WBC + WCD + WAD =– 200 Rln2 = – 100 Rln4 
 

36. 1 : 1 , T = 0. 

37. (A) w = – nR T = –2 × 8.314 × 100 = –1662.8 J 

 U = n  
400

V, m

300

C dT  = 2 × 
400

300
  (20 + 10–2 T) dT  =  

2
2 210

2 20 100 400 – 300
2

 
  

 
= 4700 J 

  4700 = q – 1662.8  
   q = 6362.8 J. 
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38. = 2.25 × 106 J/kg 

 H = 2.25 × 106 J/kg. 
  = – Pext (V2 – V1) 

 H = 2.25 × 106 J/kg 
 H = U + PV 

 (a) V =
m

d
 
 
 

= 
1

1000
M3 = 1 L 

 (b) = 
1000

0.6
= 1666.67 L. 

  2.25 × 106 = U + 1 [1666.67 – 1] 101.325 
  U = 22.5 × 105 – 1.68 × 105 = 20.8 × 105 = 2.08 × 106 J 
 

39. = 5 × 10 × 3 = 150m3 = 150 × 103 L ;  T = 27°C = 300 K; P = 1 atm 

 PV = nRT   1 × 150 × 103 = n × 0.082 × 300   n = 6097.6 
 = 150 × 50 = 7500 J/sec. 

 =    [7500] tsec = n C[dT] 

  7500 tsec = 6097.6 × 
7

2
 × 8.312 × 15  tsec = 354.87 sec. = 

354.87

60
 = 5.91 . 

 

40.  U = qv = nCvm T   = 
3

2
R × 300 = 450 R 

  H = qp = nCp,m T = 
5

2
R (–150) = –375 R  

 

41. 
 

42.  

 

43. = 102 gram/mole 
 P = 650 torr ; T = 77 + 273 = 350 K 
 Q = i × t = 0.25 × 600 = 150 
 E = Q × V = 150 × 12 = 1800 J 
  

  1.8 q = 1800 J  

  102 q = 
1800

1.8
× 102 J = 102 × 103 J = 102 KJ/mole 

  H = U + PV 
  H = U + ngRT 
  U (ng = 1) 

  102 (KJ/mol) = U + (1 × 8.3 × 350) × 10–3  U = 102 – 2.9 = 99.1 KJ/mole   
 

44. 

U,V 

 
45. W = (+) ;  

 W = 0 ;  
47. 1      2  
 (1 L, 10 atm, 300 K)   (4L, 5 atm, 600 K) 
 , q = 50 ´ (600 – 300) = 15000 J  
 W = – Pext (V2 – V1) = – 1 (4–1) = – 3 L atm = – 300 J  
 E = q + W = 15000 – 300 = 14700 J   
 H = E + P2V2 – P1V1 = 14700 J + (20 – 10)  100 J = 15.7 KJ 
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48.  H = E + PV  H = E + PV 

  PV = nRT. 
  H = E + nRT 
  

  T = 0.  
  H = E + 0.  
  E = 0. 
  H  
 

49. U = W 
 nCv (T2 – T)  = – P × (V2 – V1)  

 
3

2
 R (T2 – T) = – 1     T2 = T – 

2

3 0.0821
  

 

50.  E = q + w nCvdT = nCdT – PdV  .....(1) 

   P = V  PV = nRT 

 ,  V2 = nRT 

  2VdV = nRdT   PdV = VdV = 
nRdT

2
 

  nCvdT = nCdT – 
nRdT

2
 

   Cv = C – 
R

2
    C = 

4R

2
 

 

51. W = – PV   = – 1 × 105 (1 × 10–2 – 1 × 10–3)   = – 1 × 105 × 9 × 10–3 = – 900 J. 
 

52. N2 + 3H2  2NH3    n = 2 – 4 = – 2 
 H = U + nRT = U – 2RT.   H < U. 
 

53. 

q = 0 w w

U

 

  (Tf)  > (Tf)   
 

54. S = nC v, m In 2

1

T

T
 + nR In 2

1

V

V
= C v, m In 2 + R In 

1

2
 
 
 

 = (C v, m – R) In 2 

55. S = nR In 2

1

V

V
= 2 × R × In 2 = 11.52 J/K 

 S  = –
3.41 1000

310


 = – 11 J/K 

 S = + 11.52 – 11 = + 0.52 J/K 
 

 
 

56. S = nCv n 2

1

T

T
+ nR n 2

1

V

V
 

 (Q = 0) 

 E = W    nCv n 2

1

T

T
 = – nR n 2

1

V

V
  S = 0. 

57. S = nC p, m In 2

1

T

T
 = 2.5 × 18 × 4.2 In 

360

300
 
 
 

= 34.02 J/K 
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58. H2O (l)   H2O (g) Hvap = SvapTB.P. = x1T1 
 Hf (H2O,g) = Hf(H2O,l) + Hvap = x2 + x1T1 
 Hreaction = 2Hf, (CO2, g) + 3Hf(H2O, g) – Hf(C2H6,g) 
  = 2x3 + 3 (x2 + x1T1) – x4 = 2x3 + 3x2 + 3x1T1 – x4. 
59. Gºf 
 
60. 

 

61.  
 

62. 

65. S ( ) = nR ln 1

2

P

P
= 3 × 8.314 × ln2 = 17.29 J/K  

 T = 0, U = 0,  

 , q = – W  

 = nRT 2

1

P
1–

P

 
 
 

 

 q = T × 12.47 J/K  

 S = –
q

T
 = – 12.47 J/K  

 S = + 4.82 J/K  
 

66. 0.40 = aT13 + bT1   0.40 = a × (1000) + b × 10     0.4 = 1000a + 10b ....(1) 
 0.92 = aT23 + bT2   0.92 = a × 8000 + 20b      ....(2) 
 (1) (2)  
  a = 2 × 10–5, b = 0.038  

  Sm = 
3aT bT

T


 . dT     =  

3 3
2 1a[T – T ]

3
 + b[T2 – T1]   = 0.813 J/K mol 

 

67.  (A) G º
200  = H º

200  – T S º
200  

 H º
200  = 20 – 4 = 16 kJ/mol 

 H
2

º
T = H + Cp[T2 – T1] 

 H º
400 = H º

200  + 
20 200

1000


kJ/ mol = 16 + 4 = 20 kJ/mol.  

 

68. Sreaction  =  6(87) – 4X – 205   x = 145.75 J/mole K   
 

69. (spontaneity) G = (H – TS)  S 

S H S 
H

T


  

x

298
 

 

71. S = nCV ln f

i

T

T

 
 
 

 + nR ln f

i

V

V

 
 
 

= 
5

2
× 2 ln 

373

298
+ 2 ln 10  

 

72. (D)  = 
34.2

342
= 0.1 

 – (G)T.P =   

  –G = – H + T.S = + (6000 × 0.1) + 
180 0.1 300

1000

 
= 605.4 kJ. 
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73. G = H – TS  
 H = 

P R
H H     

 H = – 110.5 + 266.3 = 155.8 KJ  
 S = 

P R
S S    

 S = 197.6 + 27.28 – (57.5 + 5.74) = 161.64 J/mole K  
 , G < 0 

 H – TS < 0      T > 
H

S




 = 
155800

161.64
 = 964 K  

 

74.  H = 30 kJ/mol = 30 × 103 J/mol. 

   S  = 75 J/mol. 

 S = 
H

T


 

   H = TS   30×103 = T × 75. 
   T = 400 K.
 

75. G = – ve, K > 1  E0cell = + ve.  
 

76.  n = – ve  than ( )  H < U.
 

77. CS2 () + 3O2 (g) CO2 (g) + 2SO2 (g)   H = –256 Kcal  
 Let Hf (CO2 , g) = –4 x    Hf (SO2 , g) = –3x 
 Hreaction = Hf (CO2 ,g) + 2 Hf (SO2 .g) – Hf (CS2, )  
 – 265 = –4 x – 6x –26 
      x = + 23.9  
 Hf (SO2,g)= 3x = –71.7 Kcal / mol.  
 

78. 3x1  

 H = 3x1  

 = [3x1 – x2]  
 

79.  6C( ) + 3H2(g)  C6H6(g)  

 1.  6C(g) + 6H(g)  C6H6(g)   
  H1 = –(6 × HC–H + 3HC=C + 3HC–C ) = –(6 × 416 + 3 × 591 + 3 × 331) = –5262 kJ –1  

 2.  6C( )  6C(g)  H2 = 6 × 718 = 4308  

 3.  3H2(g)  6H(g) H3= 3 × 436 = 1308  
  (1) + (2) + (3)  
  6C( ) + 3H2(g)   C6H6(g)  

  H = H°f(C6H6,(g)) = H1 + H2 +H3 = 354 kJ mole–1  
   =  Hf (cal.) –  H°f(theo) =  354 – 83 = 271 kJ mole–1 
 

81. H+ OH–

– 13.7 kcal   
 

82.   (ii) 

 (i) q2 – q1  
 

83. H3PO3  2H+ + HPO 2–
3  ; rH = ? 

  2H+ + 2OH– 2H2O; 
  rH = – 55.84 × 2 = – 111.68 
 –106.68 = ionH – 55.84 × 2 
  ion H = 5 kJ/mol.  
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84. C8H18() + 
25

2
O2 (g)  8CO2(g) + 9H2O ()  

 ng = 8 –
25

2
= 

16 – 25

2
= –

9

2
= – 4.5 

 H – E = ngRT = –
4.5 8.314 298

1000

 
= –11.15 kJ  

 

85. CP = CP (HCl) – 
1

2
CP (H2) – 

1

2
Cp (Cl2) = 6.81 – 

1

2
× 6.82 – 

1

2
× 7.71  

  = 6.81 – 3.41 – 3.855 = – 0.45 
 H348    = H298 + (CP) (T) = – 22060 + (– 0.45) × 50 = – 22082.5 cal  
 

86. x y  

  =  

 x × 132 = y(220)   
x

y
= 

220

132
= 

1.66

1
   y : x = 1 : 0.6 

 

87. 12g C = 1 mole, CO = x moles.  

 CO2 = (1 – x) mole  

   x (– 21.41) + (1 – x) (– 94. 05) = – 57.5.  
 x = 0.54 mole.
 

88. FeO + Fe2O3 

 2x x 

 Fe + 
1

2
O2  FeO  o

fH  = – 65 Kcal/mole 

 2Fe + 
3

2
O2  Fe2O3  o

fH  = – 197 Kcal/mole 

 2FeO + 
1

2
O2  Fe2O3 

 H = –197 + 65 × 2 H = – 67 Kcal/mole 

 2FeO + 
1

2
O2   Fe2O3 

 
1

3
   2

3
 

 
2

3
– 2x   

1

3
+ x  

 

2
2x 13

1 2x
3





   x = 

1

5
 

= 
1

5
× 67 =  13.4 kcal/mole 

 

89.  Au(OH)3 + 4 HCl  HAuCl4 + 3 H2O,  H =  28 kcal 
  HAuBr4 + 3 H2O  Au(OH)3 + 4 HBr,  H =  36.8 kcal 
  _________________________________________________________  
  HAuBr4 + 4 HCl  HAuCl4 + 3 H2O,  H =  8.8 kcal    
 
 100% = 8.8 Kcal  

 % = 
0.44

8.8
  100 =  5%  
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90.  

 H = 4EXe–F + Hloni [Xe  Xe+] – EF–F – Heg [F  F–] 
 = 4 × 34 + 279 – 85 – 38 = 136 + 279 – 123 = 415 – 213 = 292 kcal/ mole. 
 
91. 1 M H2SO4 = 2g eq. of H2SO4  

   y = 2x or x = 
1

2
y. 

 

92. Q = m S T1    RQ m

2 2
  S T1    So,    T1 = T2  

 

93. 1g/cc  

 4.2 J/gc   

  q = msT = 100 × 4.2 × 3 
  = 5. 

 H = – 100 × 4.2 × 3 × 
1000

5
= – 2.52 × 102 kJ/mole.  

95. HCOOH x  
 

96.  

(H°f)  25C°  298K 

 ‘(B)’ HF  

  
1

2
H2(g)  +  

1

2
F2(g) HF(g) , H°f = ? (HF(g) ) 

 

97. C(s) + O2(g)  CO2(g) ;H = – 393.5 kJ mol–1   .... (1) 

 CO(g) + 
1

2
O2(g)  CO2(g) ;  H = – 283 kJ mol–1  .... (2)   

 (1) (2) ,  C(s) + O2(g)  CO(g) ; H = – 110.5 kJ mol–1. 

 = – 110.5 kJ mol–1. 
 

98. XY, X2 Y2 x,x  x, x

2
 KJ/mol  

 2

1 1
X

2 2
  Y2  XY; H = – 200 KJ mol–1. 

 H = [( ) – (

)]  = X2 Y2 XY

1 1
H H H

2 2
       

 = 
x 0.5x

2 2
 – x = – 200 

  x = 
200

0.25
 = 800 KJ mol–1.  

 ( : ) 
 

99. 
1

2
I2(s) +

1

2
CI2(g)  ICI(g)  Hf, ICI(g) = I I I I2 2(s) (g) – CI CI

1 1 1
H H H

2 2 2 
       

 –  I CIH   

 =  
1 1 1

62.76 151.0 242.3
2 2 2
      

–  211.3 = 16.73 kJ/mol. 
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101. W = 
10 10

1 1

dv
Pdv –20

V
  = –20[n(V)]110 = –20 ln(10) = – 4605 J  

 q = U – W 
 = 400–(–4605) = 5005 J  5 kJ.  
 

102. n = 4  
 V1 = 20   V2 = 60  

 W = –P  (V2 – V1)  

      = –
125

1000


 × (60– 20)   × 100 = – 500 J. 

 q = 0  

 U = 0 +W  
 nCpT = W 

 4 × 
3

2
 × RT = – 500  

 T = – 6 K  
 

103.  = 
7.8

78
 = 0.1  

 H = n × H  
       = 0.1 × 29.7 KJ = 2.97 KJ = 2970 J 
 H =  

 t = 
H

v.i


= 

2970

11.4 .5
 

 t = 540  

 t = 9  
 

104. C( )    C( ) 
 1 mole   1 mole 
  = 2 g/cm3     = 3 g/cm3   

 V = 
12

2
ml V = 

12

3
ml 

 H = U + PV 

 U – H = –PV = –5×105 12 12
–

3 2
 
 
 

 × 10–3 L.atm = – 5× 105 × 
12

6
 ×10–1 J= 100 KJ/mole = 10×104J = 

100KJ/mole 
U – H 100

20 20

 
 = 5 Ans.  

105. Avg. CV, m = 1 21 V, m 2 V, m

1 2

n C n C

n n




 = 

3
1 3R 2 R

2
3

  
 =2 R  

 T1V1
–1 = T2V2

–1      320 × 
3

–1
21  = T2 ×(4)3/2–1     T2 =160 K 

 U = (n1 + n2) CV,avg T = 3 × 2R × (160 – 320) = –960 R  
 |(U/10R)| = |–960 R/10R| = 96  
 

106.  

 PV =  
 W = – Pext (V2 – V1) 
  

 W = dU = 2 2 1 1P V P V

1
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 PV = nRT     10 × 10 = n × 0.082 × 273 n = 4.47    

 – Pext (V2 – V1) = 2 2 1 1P V P V

1

 
   

   – 1 × (V2 – 10) = 21 V 10 10

1.67 1

  


 

  (10 – V2) = 2V 100

0.67


   6.7 – 0.67 V2 = V2 – 100   

   106.7 = 1.67 V2    V2 = 64  
 

107. E = q + w 60 = 50 + w w = 10 J  
 

108. E = 0   20 × 4.2 – 60 + W = 0 
 W = –24 J. 

109. S = nRln 2

1

V

V
 + nCvln 2

1

T

T


 S  = nR In 2

1

V

V
= 2 × 8.314 In 7.5 = 33.6 J = 8 Cal. 

110. Hg 433 K 4.11 mm Hg () Hg (g) G = 0   

 Hg (g) G (Hg  4.19 mm)  Hg (g) (Hg  760 mm)  

 G = nRT ln 2

1

P

P
 G = 18 J/mol. 

 

111. (i)  dqrev = 0    S = 0. 

 (ii)  Pext = 0    

 W = 0, q = 0, U = 0   nCV (T2 – T1) = 0     T2 = T1  

 S = nR In 2

1

V

V

 
 
 

 = 2R In (3) = 18 J/K. 

112.  = CTT = 1260 × 0.667 cal.  

  
4CHn = 

2.108 1

210.8


= 0.01 

  ntotal = 
PV

RT
= 0.04  mol% = 

0.01

0.04
 × 100 = 25% Ans. 

 
113. = (150 + 150) = 300 g {H2O = 1 g/mL} 

 Qtotal = mST = 300 × 1 × (29 – 25) = 1200 Cal 
  

 = 
Q

150
× 1000 × 

1

0.5
= 

1200

150
× 1000 × 

1

0.5
= 16 kcal  

 = –16 kcal 

114. 2C(s)  5C(g)    H1 = 5 × 718 = 3590  
 4H2(g)  8H(g)   H2 = 4 × 435 = 1740  
 5C(g) + 8H(g) — C5H8(g)  H3 = –(8 × 913 + 2 × 348 + 2 × 615) = –5230  
 (1) + (2) + (3)   
 5C(s) + 4H2(g)  C5H8(g)  Hr×n = Hf(C5H8) = H1 + H2 + H3 = 100 
 = 79 – 100 = –21 kJ mole–1  

 Kcalmole–1 = 5  

115. (i)  C(s) + O2(g)  CO2(g) ;  = – 390 KJ/mol ; º
fH = 

585

18
 × 12 

 (ii)  H2(g) + O2(g)  H2O () ;  = – 280 KJ/mol ;  º
fH  = 

15540

55.5
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 (iii)  C6H6() + O2(g)  6CO2 (g) + 3H2O ();   º
fH = –48 

  Hº = [6(–390) + 3 (–280)] – 48= –3228 KJ/ mol 
  = 0.87  100 = 87  

  87 = 3600 KJ. 

  ,  
H

100


= 36 kJ. 

 

116. H   = H  of WA + SB – H  of SA + SB            
 = – 56.1 – (–57.3) = 1.2 KJ eq–1 
 100% = 1.5 KJ eq–1 

   % = 
1.5 1.2

1.5


  100  = 20%  

 

117. Fe2O3(s) + 3 H2(g)  2 Fe(s) + 3 H2O(l) 
 H°300 K = –35 kJ 
 H° = – 26 KJ 
 CP = 2CP (Fe, s) + 3CP (H2O, ) – CP (Fe2O3, s) – 3CP (H2, g) 
 CP = 80 
 – 26 × 103 = – 80 × 26720 + 80 (T)  
 T = 9  
 

118.  
H  = 72 

H  = 137 

–H  

 

 

Hr×n = Hf(NaBr) = H  + H1st (Na) + H (Br2(g)) + H1st –H  

    = 137 + 496 + 72 – 325 – 742 = 294  
 0.1   H  = –36.2 kJ mole–1   

 kcal    H  = 
36.2

4.2

  = 8.6  9 kcal  

 

119. n = 
3.5

28
 

 T = T2 – T1 = 298.45 – 298 = 0.45 
 CV = 2.5 kJ k–1 = 2500 JK–1 ; CP = CV + R = 2500 + 8.314 = 2508.314 JK–1  
 QP = CPT = 1128.74 J 

 H = pQ 1128.74

n 3.5 / 28
   9030 J mol–1 = 9.030 KJ mol–1 = 9 KJ mol–1.  

 

120. q = –w = nRT ln 2

1

V

V
= 2700 J 

 Sgas = nR ln 2

1

V

V
= 8.314 × 2.303 × log 3 = 9 JK–1  

 q = 2700 – 900 = 1800 J 
 As entropy is a state function and S of system will be same as above one. 
 S  

 Sgas = 9 J K–1 

 Ssurr = – 
1800

300
= – 6 J K–1 

 Stotal = 3 J K–1 
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121.  –   

 –   

 V– PV 5  

123. H = (n1Cp,m1 + n2Cp,m2 )T  = 
7

0.5 R 0.5 4 R
2

    
 

(– 100) = – 375 R  

and U = (0.5  
5

2
R + 0.5  3R) (–100)  = – 275 R. 

 

124. H = 4 KJ  
 H = U + (PV) 

 U = 4 – P (V2 – V1) = 4 –
5 –6

3

10 (18 19) 10

10

 
 = 4 + 1 × 10–4  = 4.0001 KJ  

 

125. Vf = 5 × R × 546 = 224 L  
 W = – Pext (V) = – 1 atm (224 L) = – 224 L atm 
  = 224 L atm  

 (H) = q = 273 × 5 = 1365 L atm 

  U = q + W = 1365 – 224 = 1141 L atm. 
 

126. , = –1  

   = log10V + log10T =   

  VT =  PV2 =   

 C = CV + 
R

1 n
    C = 

5R

2
 + 

R

1 2
 = 

3R

2
  

  q = nCT = 3  
3R

2
  (1000-100) = 4050 R  

 U = nCVT = 3  
5R

2
  (1000 – 100) = 6750 R  

  W = U – q = 6750 R – 4050 R = 2700 R 
 

127. V-T  

 PV = nRT ; V =  
nR

T
P

 
 
 

   

 

130. S = nCV ln f

i

T

T

 
 
 

+ nR ln f

i

V

V

 
 
 

= 5 ln 
373

298
+ 2 ln 10 

 H = nCP T = n (CV+ R) T = 1 × 7  75 = 525 cal 
 

135.  2C + 3H2  C2H6  
  

2 6

o
f (C H )H (g) = 2 × 718 + 3 × 436 – a – 6b    (HC–C = a, HC–H = b)  

  a + 6b = 2829  .....(i) 
  3C + 4H2  C2H8  
  

3 8

o
f (C H )H (g) = 3 × 718 + 4 × 436 – 2a – 8b 

  2a + 8b = 4002  .....(ii) 
  a = 345 & b = 414 kJ.  
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136. 

PV2 = 

K1 K2 

 

 

137.  (Vf )  > (Vf )  

  V V V

P

Pi/2

Pi

   
 

138. 

 
 

140. P°,V°   2V°, 
P

2


  

 ,  

  
P

2


 (2V°)= P1V0

  P1 = P°2–1 

 PV2 = K  

  
P

2


(2V°)2 = P2V02   P2 = 2P°  

 , P2 > P1  

  
 P   T  
 , T2 > T1    
 

(141 to 143)  

 H2O(, 75ºC) 1U  H2O (, 100ºC) 2U  H2O(g, 100ºC) 3U  H2O(g), 100ºC  
 U1 = nCV, m() , T = 1 × 75 × (100 – 75) = 1875 J  
 U2 = n × Hvap – ngRT = 1 × 40700 – 1 × 8.314 × 373 = 37598.878 J  
 U3 = nCV, m()T = n(Cp,m(g) – R) T  
 = 1 × (33.3 – 8314) × (120 – 100) = 24.986 × 20 = 499.72 J  
 

(144 to 146) 
 C

.
H

.
  = x, C

.
H

.
  = y  CO

.
  = z. 

 C3H8(g)  o
fH  

  3C(s) + 4H2
.
 (g)  C3H8(g) 

  C3H8(g) o
fH  = [3(718) + 4(435)] – [2(347) + 8 (416)] = 3894 – 4022 = –128 kJ / mol. 
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 C2H2.(g)  º
fH   

  2C (s) + H2(g)  C2H2(g) 
  C2H2(g)  o

fH  = [2(718) + (435)] – [(812) + 2(416)] = (1436 + 435) – [1644] = 227 kJ/mol. 

 C2H4(g)  o
fH   

  2C (s) + 2H2(g)C2H4(g) 
  C2H4 (g)   o

fH  = 2 (718) + 2 (435) – [615 + 4(416)] = 2306 – 2279 = 27 kJ/mol. 

 C3H8(g)  o
combH   

  C3H8(g) + 5O2(g)  3CO2(g) + 4H2O () 
   C3H8 o

combH  = [3 o
fH (CO2) + 4 o

fH (H2O, )] – o
fH (C3H8, g) 

   = [3 (–394) + 4 (–286)] – (–128) = –2198 kJ/mol. 
 C2H2(g)  o

combH   

  C2H2(g) + 2.5O2(g)  2CO2(g) + H2O () 
  C2H2 o

combH  = [2 o
fH (CO2) + o

fH (H2O,)] – o
fH (C.H.) 

    = [2 (–394) + (–286)] – 227 = –1301 kJ/mol. 
  
  2198 x + 1301 y = 4800  (i) 
  = 3x + 2y + z = 10  (ii) 

 H.O ()  = 4x + y. 

 C.H.(g)  =
3808

22.4
= 170. 

 170 C.H. = 4800 
  [(4x + y) × 0.875 x 40] + (170 × 27) = 4800 
  4x + y = 6    (iii) 
 (i), (ii) (iii)  

   x = 1, y = 2 z = 3 
 

 - IV  
 

1. BC   

  (y – y1) = 2 1

2 1

y y

x x




(x – x1)  

  (P – 3P°) = 
P 3P

2V V

  
  

 (V – V°)   (P – 3P°) = –
2P

V




(V – V°)  ..... (1) 

 P T P = 
RT

V
(1)   

  
RT

3P
V

   
 

 = – 
2P

V




 (V – V°)    T = 
2P V(V V )

V R

  


 + 
3P V

R


 

 T  

  
dT

dV
 = 0  

  
dT

dV
 = –

2P (2V V )

V R

  


 + 
3P

R


= 0   V = 

5

4
V°  

  Tmax = –

5 5
2P V V V

4 4
V R

      
 


+ 

5
3P V

4
R

 
= 

25

8

P V

R
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2. Hº = – 3H º
1  + H º

2  + 2H º
3  + 3H º

4  = – 747.4 kJ 

 Hº = Uº + ng RT;  ng = – 8 – 747.4 = Uº – 
8 8.314 300

1000

   Uº = – 727.44 kJ. 

 

3. For H2(g) + O2(g) — H2O2()   fHº (H2O2,) = rH3º + 
º
2rH

2


 – 

º
1rH

2


   

 

4.  HA — H+ + A –; rH = 1.4 kJ/mol 
     H  = H  + rH (H+ + OH–  
     – 55.95 = H  – 57.3  
 1 M HA H = 1.35 kJ/mol 

  1 M  (%) = 
1.35

1.4
× 100 = 96.43% 

  100 – 96.43  = 3.57%  
 

5. 300 K  fSº(NH4CI,s) = S
4

º
NH CI(s)  – 

2 2 2

º º º
N H CI

1 1
S 2S S

2 2
    

 = – 374 JK–1 mol–1 

   fC P = 0 
  f

º
310S  = f

º
300S  

   = – 374 JK–1 mol–1  
   º

310H f = f
º
300H  = – 314.5 

  f
º
310G  = fHº – 310 Sº = – 314.5 – 

310(–374)

1000
= – 198.56 kJ/mol.  

 

6. 0.42 = a(10)3   a = 0.42 × 10–3  

 Sm = 
10

p.m.

0

C

T dT = 
10

2 3

0

a 0.42
aT [10 0] 0.14 J/K mol

3 3
       

 

7. G = H – (TS) 
       = H – TS  ( ) 

       = 0 – TS = – T  revdq

T
 
 
   

       = – revdq  = – qrev. = Wrev  

  E = 0 = qrev + Wrev  

 ( ) G = – nRT ln f

i

V

V

 
 
 

 

  = – RT ln 2 = – 8.314 × 300 × 0.693 × 10–3 KJ mol–1  K–1  
  = – 1.728 KJ mol–1 K–1  

 

8. G = 
2

1

P

P

V dP –
2

1

T

T

S dT   = 24.6 
4

1
3

  
 

× 100 – 2(10 10 T) dT  

 = 820 – 
2 2 2

2 1
2 1

10 (T T )
10 (T T )

2

 
  

 
= 820 – 

2 2
2 [(400) (300) ]

10 (400 300) 10
2

 
  

  
  

 = 820 – 1000 – 350 = –530 J  
 

9. (A) E  

 (B) Hf° (S, ) = 0  

 (C)  CH4(g) — C(g)  + 4H (g)  H = 1656 kJ/mole = 4 HC–H 
  C2H6(g) — 2C(g)  + 6H (g)  H = 2812 kJ/mole = 6 HC–H + HC–C 
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  HC–C = (2812 – 6

4
  1656) kJ/mole  = 328 kJ/mole   

 (D)  
 

10. (D) BOH (g) +  —  B+ (aq) + OH–(aq)  H = –20 kJ/mole    
 

11.  
 

12. (A) 

(B)  

 (C) PV 

(D) S  = 
b

H

T


= –

40600

373 2
= – 54.42 J/K

 

13. G H – TS  

  H – TS < 0   TS > H  

  T > 
H

S




   T > 
–1

–1 1

61170 J mol

132 J K mol
   T > 463.4 K  

 

14. S200 (B) = 
200

P

0

C dT

T = 7 J mol–1 K–1 

 S200 () = 7 + 
7500

200
= 44.5 J mol–1 K–1 

 S300 () = 44.5 + 
300

P

200

C dT

T = 44.5 + 60 ln 
300

200
+ 1.6 = 70.43 J mol–1 K–1 

 S300 (g) = 70.43 + 
30000

300
= 170.43 J mol–1 K–1 

 S600 (g) = 170.43 + 50 ln 
600

300
= 205.09 JK–1 mol–1  

 

15. (a)  A B ( ) 

  = W1 = – p(VB – VA) = – 1(40 – 20) = – 20L atm 

 (b)  B C ( ) 

  Work done by the gas = W2 = 0. (  V = 0) 
 (c)  C A ( ) 

   = W3 = – 2.303 nRT log A

C

V

V
 

  = – 2.303 pV log A

C

V

V
(pV = pAVA = pBVB = nRT = 20)   = –20 n(½) = 20 × n(2) = 14  

   = W1 + W2 + W3 = – 20 + 0 + 14 =–6 L atm 
 

16. (a) 0.25 × 2808 × 
x

180
× 103 = 62.5 × 9.81 × 3.  

  x = 0.47 g.  

 (b) 0.25 × 2808 × 103 × 
y

180
= 62.5 × 9.81 × 6000. 

  Y = 940 g.  
  Y = mX   940 = m × 0.47    m = 2000  
 

17. W = – Pext (Vf – Vi) = – (1 atm) (8 – 2) L = – 6 L atm 
 as q = 0 so 
 E = W   3 (8 Pf – 12) = – 6 
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 8 Pf = 12 – 
6

3
= 10  Pf = 

5

4
atm  

 so, f

i

T

T
= 

5
3

4
6 2




= 

10

12
 

 so S = nCV, m
f

i

T
n

T

 
 
 

   + nR f

i

V
n

V

 
 
 

  = 3 × 
12

300
 ln 

10

12
 
 
 

+ 
12

300
ln 4  

  = 3.312 J/K 
 Ans.  3 J/K  
 

18. H – C  C – H + 
5

2
O2   2CO2 + H2O, – 312 Kcal.  

 – 312 = [2(– 94) + (– 68)] – 
2 2f (C H )H .  

 
2 2f (C H )H = 56 Kcal.  

  

2C (s) + H  (g)2 C H  (g),    562 2

2×150 100

2C (g) + 2H (g)  H' = 0 – 2 × 95 – x 
 56 = [(2 × 150) + 100] – [(2 × 95) + x].  
 x = 154 Kcal.  

 C CH

22


= 7  

19. 'B' = 
5

2
× 200 = 500 kJ 

 

20.  

 S = revq

T
 

 q = –w = 2.303 RT log 2

1

V

V
 

  = 2740.6 J/mole 

 Ssurr. = revq 2740.6

T 300
 = 9.135 J/K mole 

 Ssurr. = –Ssystem = –9.135 JK–1 mole–1 
 Suniverse = 0  

21.  Hº = Hfº of 4 2
1

CaSO . H O(s)
2

 + Hfº of 2
3

H O(g)
2

–Hfº of CaSO4.2H2O(s) = +83 kJ mol–1  

22. Sº = 119.5 + (188 × 1.5) – 194 = 207.5 J/K mol  
 Gº = Hº – TSº = 19550 J mol–1  

 Gº = –2.303 RT log Kp = – 2.303 R × 300 log 
2

3 / 2
H O(P )  

  log 
2H OP = 

19550

8645.83
 = – 2.26 ;   

2H OP = 4 × 10–3 atm  

 

23. 
2H OP = 1, Kp = 1  

 Gº = 0  

 Hº – TSº  T = 
Hº

Sº




 = 83000

207.5
= 400 K = 127ºC  
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(24 to 26)  

1. –qc = c
h

h

T
q

T

 
 
 

= 150 × 
200

1000
   = 30 kJ  

 2. S = revq

T
= h

h

q

T
= 

3150 10

1000


 = 150 JK–1  

 3. G = H – TS ;  H = 0; S = 150 JK–1 ;  G = –150 kJ  
 

27. C2H6 (g) + 
7

2
O2(g)  2CO2 + 3H2O (l),  – 1559.8.  

 – 15559.8 = 2 × (– 393.5) + 3 × (– 285.8)  – 
2 6f (C H )H . 

  
2 6f (C H )H = – 84.6. 

    
 H' = 0 – 6 × BEC – H – BEC – C. 

 2 × 716.68 + 3 × 435.94 – 6BEC – H – BE C – C = – 84.6. 
 6BEC – H + BEC – C = 2741.18 kJ.     ......(i)  

 CH3CHO + 
5

2
O2    2CO2 + 2H2O, – 1192.3. 

 – 1192.3 = 2 × (– 393.5) + 2 × (– 285.8) – 
3f (CH CHO)H  

 
3f (CH CHO)H = – 116.3 kJ. 

   
  
 H' = 0 – 4 × BEC – H – BEC = O.  

 – 166.3 = 2 × 716.68 + 2 × 435.94 +
1

2
× 498.94 – 4BEC – H – BEC = O  .....(ii) 

  
 H' = 0 – 2 × BEC = O. 

 716.68 + 498.94 – 2 × BEC = O = – 393.5. 
 BEC = O = 804.56 kJ.        .....(iii) 
 
 


