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(Thermochemistry)  
 

 
 

 - I : SUBJECTIVE QUESTIONS  

(A) : U, H & W  
 

A-1. C2H5OH() + 3O2(g)  2CO2(g) + 3H2O(g) 298 K Uº = –1373 kJ mol–1 

Hº  
 

A-2. 25ºC  2  Zn  HCl  
 

 (B) :  
 

B-1.  

  B2H6(g)  +  3O2(g)   B2O3(s)  +  3H2O(g)  
  

  2B(s) + (3/2) O2(g)  B2O3(s) H = – 1273 kJ mol–1  
  H2(g) + (1/2)O2(g)  H2O(l)  H = – 286 kJ mol–1  
  H2O(l)  H2O(g)   H = 44 kJ mol–1  
  2B(s) + 3H2(g) B2H6(g)  H = 36 kJ mol–1  
 

B-2. 100ºC 2 NO2(g)  N2O4(g)  25°C H° = –57.2 kJ.mol–1 

Cp(NO2) = 37.2 J.mol–1 K–1 Cp(N2O4) = 77.28 J.mol–1 k–1.  
 

 (C) :  
 

C-1. 300 kcal  CO2 (g)  H2O()  –94.3 

 –68.5 kcal 
 

C-2.  H2 + 1/2 O2  H2O,    H = – 68 kcal  

 K + H2O +   KOH (aq) + 1/2 H2,   H = – 48 kcal 

 KOH +   KOH (aq),    H = – 14 kcal 

 KOH 
 

C-3. H3NSO2 NH3  SO2 + 40 kJ mol–1 H3NSO2. 

H0f(NH3) = – 46.17 kJ mol–1, H0f(SO2) = – 296.83 
 

C-4. 25º 12.0 g CO  CO2 

252 kJ H0f(CO, g)= –110.5 kJmol–1  H0f(CO2,g) = 

– 393.5kJmol–1 
 

 (D) :  
 

D-1.  Cl–Cl   

 CH4(g) + Cl2(g)  CH3Cl(g) + HCl(g); H = – 100.3 kJ C–H, C–Cl, H–Cl 

 413, 326  431 kJ mol–1 
 

D-2. CH2Cl2(g)C(g) + 2H(g) + 2Cl(g)  Hºr C–H  C–Cl 

 414 kJ mol–1  330 kJ mol–1 
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D-3. (H)  

 2C2H2(g) + 5O2(g)4CO2(g) + 2H2O(g)  C–H, CC, O=O, 

C=O, O–H  414, 814, 499, 724  640 kJ mol–1 
 

D-4. 27ºC  

  H2(g) + C2(g)  2H–C(g) 
 H–H, C–C H–C 

435 kJ mol–1 , 240 kJ mol–1 430 kJ mol–1  
 

D-5. SF6  S–F SF6(g), S(g)  F(g) 

–1100, 274  80 kJ mol–1  

 

 (E) :  
 

E-1. AgCl(s)  Hºf (AgCl,s) = – 127.07 kJ mol–1, H0f  

(Ag+, aq) = 105.58 kJ mol–1, H0f (Cl–, aq) = –167.16 kJ mol–1. 
 

E-2. BaCl2 (s) BaCl2.2H2O (s) – 20 kJ/mole  8.0 kJ/mole BaCl2 (s) 

 

E-3. MgO(s) ; MgO(s) 

= –602, Mg(s) = 148; Mg = 738 1450; 

=498; = –141 844; (

kJmole–1 )  
 

 (F) :  
 

F-1. 1 M HCl 1 M H2SO4 10 mL,1 M NaOH a b kJ/  

a b   
 

F-2. 1M NaOH 1M HCl –57 kJ/mole – 285 kJ/mole 

OH– :  
 

F-3. HCN HCl KOH –2480 cal.mol–1 –13.68 

kcalmol–1 HCN  
 

 - II : (ONLY ONE OPTION CORRECT TYPE)  
 

(A) : U, H & W  
 

A–1. : 

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

A-2. G X(g) + Y(g)  Z(g) Hº = – 4.6 Kcal 227ºC Uº 

 (R = 2 cal.mol–1 K–1) :  
(A) –3.6 kcal  (B) –5.6 kcal  (C) –4.6 kcal  (D) –2.6 kcal 

 

A-3. 

I. 4NH3 (g) + 7O2 (g)  4NO2 (g) + 6H2O (g) 
 II. CO (g) + 2H2 (g)  CH3OH (  ) 
 III. C (s, ) + H2O (g)CO (g) + H2 (g)  

 IV. H2O (s) H2O (  )  
 (A) III, IV  (B) II  III  (C) II, IV  (D) I  II, IV 
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A-4. 300 K  

 H2 (g) + Cl2 (g) 2HCl (g) ;  Hº = – 185 kJ 
  2  H2  2  Cl2 HCl   Uº  

 
 (A) 0   (B) – 185 kJ  (C) 370 kJ  (D) – 370 kJ  
 

A-5. 2 CO 1 O2 CO CO2 H 

U :  

(A) H < U  (B) H > U  (C) H = U   (D) H = 2U  
 

 (B) :   
 

B-1. H  E  

 (A)  H2(g) + I2(g)  2HI(g)   (B)  HCl(aq) + NaOH(aq)NaCl(aq) + H2O() 
 (C)  C(s) + O2(g)  CO2(g)   (D)  N2(g) + 3H2(g)2NH3(g) 
 

B-2. 25ºC (CH3COOCH3) –442.91 kJ mole–1 

(CH3COOCH3)  
 (A) –433  (B) +433  (C) –452.82  (D) 452.82  
 

B-3. 2C + O2 2CO ; H = – 220 kJ 
 

 (A) 110 kJ   (B)  

 (C) (D)  
 

B-4. C (s) + O2 (g)  CO2, (g);     H = –94.3 kcal/mol 

 CO (g) + 
1

2
O2(g) CO2 (g);   H = – 67.4 kcal/mo! 

 O2(g)  2O (g);          H = 117.4 kcal/mol 
 CO (g)  C (g) + O(g) ;   H = 230.6 kcal/mol 
 C (s)  C (g) kcal/mol H  
 (A) 171   (B) 154   (C) 117   (D)145 
 

 (C) :  
 

C-1. CO2(g) + H2(g) CO(g) + H2O(g)  H = 2.8 kJ H  

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

C-2. H2(g) + Br2(g)2HBr(g), Hº1 Hº2 25ºC HBr 

  

(A) Hº1 / 2  (B) Hº1 / 2 + Hº2 (C) Hº1 / 2  Hº2 (D) (Hº1Hº2) / 2 
 

C-3. C( )  + O2  CO2(g)  ; H = –97.6 kcal/mol  

    C( ) + O2  CO2(g)  ; H = –94.3 kcal/mol  

 C( ) C( )   
 (A) 1.59 kcal   (B) 0.1375 kcal   (C) 0.55 kcal   (D) 0.275 kcal 
 

C-4.  

 (A) H°f (B2O3)  (B) 1/2 H°f (B2O3) (C) 2H°f (B2O3) (D) 4H°f (B2O3) 
 

C-5. (C12H22O11)  1350 kcal/mol 17.1  

?  
(A) 67.5 kcal   (B) 13.5 kcal   (C) 40.5 kcal   (D) 25.5 kcal  
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C-6.  S + O2  SO2,  H = – 298.2 kJ –1 

  SO2 + 1/2 O2  SO3,  H = – 98.7 kJ –1 

  SO3 + H2O  H2SO4,  H = – 130.2 kJ –1 

  H2 + 1/2 O2  H2O,   H = – 287.3 kJ –1 

 298 K H2SO4  
 (A) – 814.4 kJ mol–1 (B) + 814.4 kJ mole–1  (C) – 650.3 kJ mole–1 (D) – 433.7 kJ mole–1 

 

C-7.  6226 kJ  

1411 kJ O2 (NTP )   
(A) 268.8 ml  (B) 268.8 L  (C) 6226 × 22.4 L (D) 22.4 L 

 

C-8. (C2H6) (C2H2) –341 –310 Kcal 

  

 (A) C2H2  (B) C2H6  (C) (A) (B)   (D) 
 

 (D) :  
 

D-1. CH4 C2H6 320 600 C–C :  

 (A) 80   (B) 40   (C) 60   (D) 120   
 

D-2.  H2, Cl2  HCl  104, 58  103 kcal mol–1 HCl 

 (A) – 44.0 kcal         (B) – 22.0 kcal  (C)   22.0 kcal  (D)   44.0 kcal  
 

D-3. AB, A2  B2  A2, AB  B2 1 : 1 : 0.5 A2  B2 

AB – 100 kJ/mol–1  A2   
(A) 400 kJ/mol  (B) 200 kJ/mol  (C) 100 kJ/mol   (D) 300 kJ/mol 

 

 (E) :  
 

E-1.  MgCl2  1 25 cal/ mol MgCl2  H   =  

–30 cal/ mol  MgCl2.H2O      
(A) +5 cal/mol  (B) –5 cal/mol  (C) 55 cal/mol  (D) –55 cal/mol  

 

E-2. NaOH (s) NaOH – 41.6 kJ/mole  

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

E-3. 1.5 atm 5 H2  5  H = – 0.5 kJ 

U (1 atm Lt = 100 J)  
(A) – 1.25 kJ  (B) + 1.25 kJ  (C) 0.25 kJ  (D) – 0.25 kJ  

 

E-4. KBr  

 (A) KBr(s)  K(s) + ½Br2(g)     (B) KBr(g)  K(g) + Br(g)  
 (C) KBr(s)  K+(g) + Br –(g)    (D) KBr(g)  K+(g) + Br –(g)  
 

E-5.  

  Li+(g) + Cl–(g)  LiCl(s)  
  

 H  (Li) = 160 ; H  (Cl2) = 244 ; IP(Li) = 520 ;  

 EA(Cl) = 365  Hf(LiCl) = – 400 ( kJ mole–1 ) 
 (A) –837  (B) –959   (C) –1567  (D) –37  
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 (F) :  
 

F-1. – 13.6 kcal  

 (A) HCN NaOH    (B) CH3COOH NH4OH 

  (C) HCl KOH     (D) HCl  NH4OH  
 

F-2. CHCl2COOH 0.7 kcal/mole  

 CHCl2COOH + KOH  CHCl2COOK + H2O H  
 (A) – 13 kcal  (B) + 13 kcal  (C) – 14.4 kcal  (D) – 13.7 kcal 
 

 - III : (MATCH THE COLUMN)  
 

1.  

-I  -II 

(A) C (s, ) + O2(g)CO2(g) (p) Hº  

(B) C(s, )  C(g) (q) Hº  

(C) CO(g) + 
1

2
O2(g)CO2(g) (r) Hº  

(D) CH4(g)  C(g) + 4H(g)   (s) Hº  

 
 

 
 

- I : (ONLY ONE OPTION CORRECT TYPE)  
 

1. ( ) 

 

B

A
40

15

(k
J)

     
  A  B   
 (A) – 25 kJ   (B) – 40 kJ   (C) + 25 kJ   (D) – 65 kJ  
 

2.  N2(g) + 3H2(g) 2NH3(g) ;  0
25 CH  = –92.2 kJ  

    
    N2(g)   H2(g)   NH3(g)  
 CP JK-1 mol–1  29.1   28.8   35.1  
 CP 100ºC  25ºC   

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

3. AB2() + 3X2(g)  AX2(g) + 2BX2(g)  AB2(),  H = – 270 kcal  AX2(g) BX2(g) 

4 : 3 AB2()  Hfº = + 30 kcal/mole  

 (A) Hf0 (AX2) = – 96 kcal /mol     
 (B) Hf0 (BX2) = + 480 kcal /mol  
 (C) Kp = Kc &Hf0 (AX2) = + 480 kcal /mol  
 (D) Kp = Kc RT & Hf0 (AX2) + Hf0(BX2) = –240 kcal /mol  
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4. C2H5OH() – 66kcal/mole CH3–O–CH3. –348 kcal/mole H2O  

CO2 Hf – 68 kcal/mole – 94 kcal/mole 25ºC CH3–CH2–OH() CH3OCH3(g)

H E  

 (A)H = 18 kcal/mole, E = 17.301 kcal/mole (B) H = 22 kcal/mole, E = 21.408 kcal/mole 
 (C) H = 26 kcal/mole, E = 25.709 kcal/mole (D) H = 30 kcal/mole, E = 28.522 kcal/mole 
 

5. Cs(s) + 0.5 Cl2(g)  CsCl(s) Cs 

Cs 81.2, 243.0, 375.7  

 –348.3 kJ mol–1 CsCl –388.6 kJ mol–1 CsCl 

  
(A) 618.7 kJ mol–1 (B) 1237.4 kJ mol–1 (C) –1237.4 kJ mol–1 (D) –618.7 kJ mol–1  

 

6. HCl  AOH  BOH   –12250 cal/ mol  

 –13000 cal/ mol  AOH  1 mole BOH  1 mole  HCl  1 mole 

–12500 cal/ mol  AOH  BOH  

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

7. 60.0 g  CH3COOH 40.0 g NaOH  

 (A) 57.1 kJ –1    (B) 57.1 kJ –1   

 (C) 57.1 kJ –1    (D) 13.7 kJ –1  

 

8.   H° (HCN) = 45.2 kJ mol–1    H° (CH3COOH) = 2.1 kJ mol–1. 

?  
(A) pKa (HCN) = pKa (CH3COOH)  (B) pKa (HCN) > pKa (CH3COOH)  

 (C) pKa (HCN) < pKa (CH3COOH)  (D) pKa (HCN) = (45.17/2.07) pKa (CH3COOH)  
 

9.  H2O O–H  

 (1) H2O() H2O(g) ; H = + 40.6 KJ mol–1  
 (2) 2H(g)  H2 (g) ; H = – 435.0 KJ mol–1  
 (3) O2(g)  2O(g) ; H = + 489.6 KJ mol–1  
 (4) 2H2 (g) + O2 (g)   2H2O() ; H = – 571.6 KJ mol–1  
 (A) 584.9 KJ mol–1 (B) 279.8 KJ mol–1 (C) 462.5 KJ mol–1 (D) 925 KJ mol–1  

 

10. nCH2=CH2  CH2CH2)n

H = –100 kJ/   C=C 600 kJ mol1   

CC  ( kJ mol–1 )  

 (A) 116.7  (B) 350   (C) 700   (D) 
 

11. P4 (s) P–P 53.2 kcal 

mol–1 H2(g) 104.2 kcal mol–1 P4(s)  PH3(g) Hf0 5.5 kcal mol–1 P-H 

kcal mol–1 [P4(s) ] 
 (A) 85.2   (B) 57.6   (C) 76.9  (D) 63.3  
 

 - II : NUMERICAL VALUE TYPE  

1.  

 HA  + NaOH  NaA + H2O ; H = – 4.7 kcal 
 HA  
 

2. 25ºC H2 (g), –241, –3920  –3717 kJmole–1 

(Kcal/mole)  
 



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 - 80 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

3. 0.36 g ( 600 JK1)  10 K 

 
 

4. CaCl2 Na2CO3 Ca+2(aq), 

CO3–2(aq)  CaCO3(s) Hºf –129.80, –161.7, –288.50 kcal mol–1 
 

5.  

 (i) Br2()   (ii) CO2(g)           (iii) C( )  (iv) Cl2()  (v) Cl2(g)  

 (vi) F2(g)  (vii) F(g)   (viii) I2(g)  (ix) S( )  (x) N2(g)  

 (xi) P( )  (xii) P(red)  (xiii) CH4 
 

6. 25°C – 2091 kJ/mole 

Hºf (CO2) = – 393.5 kJ/mole Hºf (H2O) = – 285.8 kJ/mole  
 

7. NN; H–H  N–H 945, 463  391 kJ mol–1  

  N2 (g) + 3H2 (g)  2NH3 (g)  
 

8. H = – 92 kJ. 

   N2 (g) + 3H2 (g)  2NH3 (g) 

 40 – 1.25 U 

(kJ )  
 

9. 77°C |U|   

  Hf(H2O) = –67.8 kcal mole; H (C2H2) = –310.1 kcal/mole, H (C2H4) = –337.2 kcal/Mole  
 

10. C–C :  

 (a)  C(s)  C(g) ;  H = 170 Kcal  (b) 
1

2
H2(g)  H(g) ; H = 52 Kcal  

 (c)  = – 20 Kcal   (d) C – H = 99 Kcal.  
 

 - III :  
 

1.   

 (A)     (B)  

 (C)   (D) 
 

2. : 

 (A)  

 (B)  

 (C)  

 (D)  
 

3. CO2(g)  

 (A) CO (g) + 
1

2
O2 CO2 (g)  

 (B) C6H6 () + 
7

2
O2 (g) 6CO2 (g) + 3H2O () 

 (C) C ( ) + O2 (g)  CO2 (g)     

 (D) C ( ) + O2 (g) CO2 (g)  
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4. CH4 : 

 : 

  C (s) + O2 (g)  CO2 (g)    H = – 394 kJ 

  H2 (g) + ½O2 (g)  H2O ()    H = – 284 kJ 

  CH4 (g) + 2O2 (g)  CO2 (g) + 2H2O ()  H = – 892 kJ 
 (A) – 70 kJ  (B) – 16.7 kcal  (C) – 244 kJ  (D) – 50 kcal 
 

5. 57.32 kJ,  : 

 (A) HCOOH + KOH    (B) CH3COOH + NaOH 
 (C) HNO3 + LiOH    (D) HCl + NaOH  
 

6. Hºf Hº  

 (A) 2CO(g) + O2(g)  2CO2(g)  (B) N2(g) + O3(g)  N2O3(g) 

 (C) CH4(g) + 2Cl2(g)  CH2Cl2() + 2HCl(g) (D) Xe(g) + 2F2(g) XeF4(g) 
 

7.     

 (A)     (B)  

 (C)   (D)  
 

8.  Hf°  

 (A) CaO(s) + CO2(g)  CaCO3 (s)  (B) 
1

2
Br2() + 

1

2
H2(g)  HBr(g) 

 (C) N2(g) + 2H2(g) + 
3

2
O2(g) NH4 NO3(s) (D) 

1

2
2(s) + 

1

2
H2(g)  H(g) 

 

 - IV : (COMPREHENSION) 
 

 # 1 

 1 

 

  H+(aq) + OH–(aq)  H2O(); rHº = – 55.84 kJ/mol 
 Hº

  

  Hº  = Hº  + rHº  (H+ + OH–  H2O) 
 

1.  NaOH  CH3COOH –49.86 kJ/mol  CH3COOH 

  

(A) 5.98 kJ/mol  (B) –5.98 kJ/mol (C) 105.7 kJ/mol (D) 
 

2. HNO3 A(OH)2  Hº   

 (A) –55.84 kJ  (B) –111.68 kJ  (C) 55.84 kJ/mol (D) 
 

3. 100mL  0.1M NaOH  0.05M H2A  

mL   

(A) 25 : 75  (B) 50 : 50  (C) 75 : 25  (D) 66.66 : 33.33  
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 # 2 

Q.4, Q.5  Q.6 

 

 
-1 -2 -3 

(I) 2Ag2O(s) 4Ag(s) + O2(g) (i) wrxn > 0 (P)  
(II) 2CO(g) + O2(g) 2CO2(g) (ii) wrxn < 0 (Q)   
(III) 2C(s) + O2(g) 2CO(g) (iii) rxnH > 0 (R)    

(IV) N2(g) + 3H2(g) 2NH3(g) (iv) rxnS > 0 (S) 
  

 

4.  
 (A) (I) (ii) (P)  (B) (II) (iii) (P)  (C) (IV) (i) (R)  (D) (III) (ii) (Q) 
 

5.  
 (A) (I) (iv) (P)  (B) (II) (ii) (S)  (C) (II) (iii) (R)  (D) (IV) (ii) (S)  
 

6.  
 (A) (III) (iv) (S)  (B) (IV) (i) (Q)  (C) (II) (iii) (S)  (D) (I) (i) (P)  
 

 
 

* -   
 

 - I : JEE (ADVANCED) / IIT-JEE  
 

1. 298 K   [JEE 2010, 3/163] 
 (A) Br2(g)  (B) Cl2(g)  (C) H2O(g)  (D) CH4(g) 
 

2. C–C (kcal mol–1 ) [JEE 2010, 3/163]
 (A) 1   (B) 10   (C) 100   (D) 1000 
 

3. -I (transformation) -II   
      [JEE 2011, 8/180] 

 -I  -II 
(A) CO2(s)  CO2(g) (p) (phase transition) 

(B) CaCO3(s)  CaO(s) + CO2(g) (q) (allotropic change) 
(C) 2H  H2(g) (r) H  

(D) P( )  P( ) (s) S  
  (t) S 

 

4. C2H2 CC (multiple bond energy ; kJ mol–1) 

(C–H 350 kJ mol–1 )   [JEE 2012, 3/136] 

2C(s) + H2(g)  C2H2(g) H = 225 kJ mol–1 

  2C(s)  2C (g)  H = 1410 kJ mol–1 

  H2(g)  2H(g)  H = 330 kJ mol–1 

 (A) 1165  (B) 837   (C) 865   (D) 815  
 

5. CO2(g), H2O(l) 25ºC –400 kJ/ , –300 kJ/

–1300 kJ/ 25ºC  [JEE (Advance)2013, 2/120] 
 (A) +2900 kJ  (B) – 2900 kJ   (C) –16.11 kJ  (D) + 16.11 kJ  
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6. C (  graphite) C (  diamond)  T = 298 K (standard 
state Gibbs free energies of formation at T = 298 K) 

    fGº[C(  graphite)] = 0 kJ mol–1 

fGº[C(  diamond)] = 2.9 kJ mol–1 

 1 bar C 

C 2 × 10–6 m3 mol–1  C ( )  C( ) 

 C ( ), C 

[  1 J = 1 kg m2 s–2, 1 Pa = 1 kg m–1 s–2 ; 1 bar = 105 Pa]    [JEE(Advanced) 2017, 3/122] 
(A) 58001 bar  (B) 1450 bar  (C) 14501 bar  (D) 29001 bar  

 

 - II : JEE (MAIN) / AIEEE  
 

JEE-MAIN OFFLINE PROBLEMS 
 

1. 298 K  (CO)  (HU)  [AIEEE 2006] 
 (R = 8.314 J K–1 mol–1)        
 (1) 1238.78 J mol–1 (2) –2477.57 J mol–1 (3) 2477.57 J mol–1 (4) –1238.78 J mol–1 

 

2. CH4(g) 398 K (Hf°), 74.8 kJ mol–1 C–H 

[AIEEE 2006, 3/120] 

 (1) H2  

 (2)  

 (3)  

 (4) H2  

 

3. (ƒGºH+(aq) = 0)   [AIEEE 2009, 8/144] 

 H2O()  H+ (aq) +  OH– (aq.) ; H = 57.32 kJ 

 H2(g) + 
1

2
O2 (g) H2O () ; H = –286.20 kJ 

 25ºC OH– : 
 (1) –228.88 kJ  (2) +228.88 kJ  (3) –343.52 kJ  (4) –22.88 kJ 
 

4. 

CH3OH() +  
3

2
O2 (g) CO2(g) + 2H2O()      [AIEEE 2009, 8/144] 

 298 K CH3OH(), H2O() CO2 (g) –166.2, –237.2 

–394.4 kJ mol–1 –726kJ mol–1 : 
 (1) 87%   (2) 90%   (3) 97%   (4) 80%  
 

5. NH3 – 46.0 kJ mol–1 H2 – 436 

kJ mol–1 N2 – 712 kJ mol–1 , NH3 N – H 
          [AIEEE 2010, 4/144] 
(1) – 964 kJ mol–1  (2) + 352 kJ mol–1  (3) + 1056 kJ mol–1  (4) – 1102 kJ mol–1  

 

6. C2H5OH(l) + 3O2(g)  2CO2(g) + 3H2O(I) 27°C (H) –1366.5 

kJ mol–1 [AIEEE 2011, 4/120] 
 (1) –1369.0 kJ  (2) –1364.0 kJ  (3) –1361.5 kJ  (4) –1371.5 kJ 
 

7. 4NO2(g) + O2(g)  2N2O5(g), rH = –111 kJ.  

 N2O5(g) N2O5(s) rH 

H  (N2O5 H = 54 kJ mol–1) [AIEEE 2011, 4/120] 
 (1) + 54kJ  (2) + 219 kJ  (3) – 219 kJ  (4) – 165 kJ 
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8. C2H5OH(l) + 3O2(g)  2CO2(g) + 3H2O(l), 

25C 1364.47 kJ mol–1 CH (R = 8.314 J mol–1) 
    [JEE(Main) 2014, 4/120]  

 (1) – 1366.95 kJ mol–1 (2) – 1361.95 kJ mol–1 (3) – 1460.50 kJ mol–1 (4) – 1350.50 kJ mol–1 

 

9. –393.5 –283.5 kJ mol–1 

(kJ ) [JEE(Main) 2016, 4/120]  
(1) 676.5  (2) – 676.5  (3) –110.5  (4) 110.5 

 

10. C( ) + O2(g)  CO2(g) ;  rHº = – 393.5 kJ mol–1 ;  

   H2(g) + 
1

2
O2(g)  H2O(l) ; rHº = – 285.8 kJ mol–1 ; 

   CO2(g) + 2H2O(l)CH4(g) + 2O2(g)  ; rHº = + 890.3 kJ mol–1  
 

298 K C( ) + 2H2(g)CH4(g) rHº 

        [JEE(Main) 2017, 4/120] 
 (1) +144.0 kJ mol–1 (2) –74.8 kJ mol–1 (3) –144.0 kJ mol–1 (4) +74.8 kJ mol–1 
 

JEE-MAIN ONLINE PROBLEMS 
 

1. NH3 –46.0 kJ/ H2 –436 kJ/ N2  

–712 kJ/ N–H NH3 :   [JEE(Main) 2014 Online (09-04-14), 4/120]  

 (1) –1102 kJ/   (2) – 964 kJ/   (3) + 352 kJ/   (4) +1056 kJ/   
 

2. CH4, (fHº298) –74.9 kJ –1 C–H 

 
        [JEE(Main) 2014 Online (12-04-14), 4/120] 
 (1) H2  

 (2)  

 (3) H2  

 (4)  
 

3. 360 kJ/mol  620 kJ/mol  C-C 

 = 6.02 × 1023, h = 6.62 × 10–34 J s):  
         [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) 2.48 × 103 nm (2) 1.49 × 103 nm (3) 2.49 × 104 nm (4) 2.48 × 104 nm  
 

4.  A(g) A (l) H = –3RT  
        [JEE(Main) 2017 Online (08-04-17), 4/120] 
 (1) H = U O      (2) |H| > |U|    (3) |H| < |U|  (4) H = |U = O 
 

5. H U ?      [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) N2(g) + 3H2(g)  2NH3(g)   (2) 2HI(g)  H2(g) + I2(g)  
 (3) 2SO2(g) + O2(g)  2SO3(g)   (4) 2NO2(g)  N2O4(g)  
 

6. (i) C( ) + O2(g)  CO2(g); rH– = xkJ mol–1 

   (ii) C( ) + 
1

2
O2(g)  CO(g); rH– = ykJ mol–1 

   (iii) CO(g) + 
1

2
O2(g)  CO2(g); rH– = zkJ mol–1 

  
 [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1) x = y – z   (2) y = 2z – x    (3) x = y + z   (4) z = x + y  
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EXERCISE – 1  
 

 – I  
 

A-1. –1368 kJ mol–1   A-2. –4.955 kJ   B-1. – 2035 kJ mol–1   
 

B-2. – 56.98 kJ mol–1  C-1. (–94.1 kcal)   C-2. –102 kcal  
 

C-3. – 383 kJ mol–1    C-4. 24 g    D-1. 243.7 kJ mol–1  
 

D-2. 1488 kJ mol–1.   D-3. – 2573 kJ/mole  D-4. –185 kJ  
 

D-5. 309 kJ mol–1   E-1. + 65.3 kJ mol–1  E-2. – 28 kJ/mole  
 

E-3. 3890 kJmole–1   F-1. 2a = b    F-2. – 228 kJ/mole.  
 

F-3. 11.2 Kcal  
 

 – II  
 

A–1. (C)   A-2. (A)   A-3. (D)   A-4. (D)   A-5. (A)  
 

B-1. (D)   B-2. (A)   B-3. (B)   B-4. (D)   C-1. (A) 
 

C-2. (D)   C-3. (D)   C-4. (B)   C-5. (A)   C-6. (A)  
 

C-7. (B)   C-8. (A)   D-1. (D)   D-2. (B)   D-3. (A)  
 

E-1. (A)   E-2. (A)   E-3. (C)   E-4. (C)   E-5. (A)  
 

F-1. (C)   F-2. (A)  
 

 – III  
 

1. (A)  (p, q) ; (B)  (q, r, s) ; (C)  (p) ; (D)  (r)  
 

EXERCISE – 2  
 

 – I  
 

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

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

11. (C)  
 

 – II  
 

1. 9   2. 9 Kcal/mole  3. 3   4. 3   5. 5  
 

6. 53   7. – 12 kJ  8. –87   9. 40   10.   78 Kcal  
 

 – III  
 

1. (BCD)   2. (ABCD)  3. (ABC)   4. (AB)   5. (CD)  
 

6. (ABC)   7. (BCD)   8. (BCD)  
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 – IV  
 

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

6. (A)  
 

EXERCISE – 3  
 

 – I  
 

1. (B)   2. (C)   3. (A – p, r, s) ; (B – r, s) ; (C – t) ; (D – p, q, t) 
 

4. (D)   5. (C)   6. (C)  
 

 – II 
 

JEE-MAIN OFFLINE PROBLEMS 
 

1. (1)   2. (1)   3. (1)   4. (3)   5. (2)  
 

6. (2)   7. (3)   8. (1)   9. (3)   10. (2) 

 

JEE-MAIN ONLINE PROBLEMS 
 

1. (3)  2. (3)  3. (2)  4. (2)  5. (2) 
 
6. (3) 


