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C(s) + 2 H2(g) → CH4(g) 

H2(g) + ½ O2(g) → H2O(l) 

½ N2(g) + 3/2 H2(g) → NH3(g) 

2 C(s) + 3 H2(g) + ½ O2(g) → C2H5OH(l) 

C(s) + 3/2 H2(g) + ½ Br2(l) → CH3Br(l) 

2 Na(s) + ½ O2(g) → Na2O(s) 

 

CH4(g)  +  2 O2(g)  → CO2(g) + 2 H2O(l) 

H2(g) + ½ O2(g) → H2O(l) 

C2H6(g)  +  3½ O2(g)  → 2 CO2(g) + 3 H2O(l) 

Na(s) + ¼ O2(g) → ½ Na2O(s) 

C6H14(g)  +  9½ O2(g)  → 6 CO2(g) + 7 H2O(l) 

 

 

TASK 1 – A MIXTURE OF SIMPLE AS THERMODYNAMICS QUESTIONS 
 

1 -129 kJ mol
-1

 2 -2222 kJ mol
-1

 3 -1194 kJ mol
-1

 

4 -2008 kJ mol
-1

 5 -184 kJ mol
-1

 6 -125 kJ mol
-1

 

7 -1669 kJ mol
-1 

8 -57.3 kJ mol
-1 

9 -5116 kJ mol
-1

 

10 +288, -277 kJ mol
-1 

12 +507 kJ mol
-1

 

13 a -1823 kJ mol
-1 

b -1311 kJ mol
-1

 c -1690 kJ mol
-1

 

 
 

4 C(s)  +  5 H2(g) C4H10(g) ∆Hf 

–2877 4(–394) 
5(–286) 

1) 

4 CO2(g)  +  5 H2O(l) 
 

 

 ∆Hf – 2877  =  4(–394) + 5(–286) ∆Hf =  4(–394) + 5(–286) + 2877 

    =  –129 kJ mol
-1

 

 

 OR ∆H =  [Sum of ∆Hc reactants] – [Sum ∆Hc products] 

   =  [ 4(-394) + 5(-286) ] – [–2877] 

   =  –129 kJ mol
-1 
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2)  C3H8(g)  +  5 O2(g)  →  3 CO2(g)  +  4 H2O(l) 

 

  ∆H =  [Sum of ∆Hf products] – [Sum ∆Hf reactants] 

   =  [ 3(-394) + 4(-286) ] – [–104] 

   =  –2222 kJ mol
-1 

 

3)  Broken C-C  +  6 C-H  + 3½ O=O  =  348 + 6(412) + 3½(496) = 4556 

  Made 4 C=O  +  6 O-H  =  4(743) + 6(463)  = 5750  

 

  ∆H =  [Bond broken] – [Bonds made]  =  4556 – 5750  =  -1194 kJ mol
-1
  

 

3 C(s)  +  4 H2(g)  +  ½ O2(g) CH3CH(OH)CH3(l) 
–318 

∆Hc 3(–394) 
4(–286) 

4) 

3 CO2(g)  +  4 H2O(l) 
 

 

 – 318 + ∆Hc  =  3(-394) + 4(-286) ∆Hc =  3(–394) + 4(–286) + 318 

    =  –2008 kJ mol
-1 

 

 OR ∆H =  [Sum of ∆Hc reactants] – [Sum ∆Hc products] 

  -318  =  [ 3(-394) + 4(-286) ] – [∆Hc] 

  ∆Hc =   3(-394) + 4(-286) + 318   =   –2008 kJ mol
-1 

C(s)  +  2 Cl2(g) CCl4(l) 
∆Hf 

715 
2(242) 

5) 

+31 
4(338) 

C(g)  +  4 Cl(g) 
 

 

 ∆Hf + 31 + 4(338)  =  715 + 2(242) ∆Hf =  715 + 2(242) – 31 – 4(338) 

    =  –184 kJ mol
-1

 
 

CH3CH=CH2(g)  +  H2(g) CH3CH2CH3(g) ∆H 

–2220 –2059 
–286 

6) 

3 CO2(g)  +  4 H2O(l) 
 

 ∆H – 2220  =  –2059 + –286 ∆H =  –2059 – 286 + 2220 

    =  –125 kJ mol
-1 

 OR ∆H =  [Sum of ∆Hc reactants] – [Sum ∆Hc products] 

   =  [ -2059 - 286 ] – [–2220] 

   =  –125 kJ mol
-1 

 

7)  q  =  mc∆T 

   = 80  x  4.18  x  47.3   =   15820 J  =  15.82 kJ 

  moles CH3COCH3  =  mass / Mr  =  0.55 / 58.0  =  0.00948 

  ∆H =   q / moles  =  –15.82 / 0.00948 

   =   – 1669 kJ mol
-1    
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8)  q  =  mc∆T 

   = 50  x  4.18  x  (33.9 – 20.2)   =   2863 J  =  2.863 kJ 

  moles KOH  =  conc x vol (dm
3
)  =  2.0 x 25/1000  =  0.0500 

  moles HNO3  =  conc x vol (dm
3
)  =  2.0 x 25/1000  =  0.0500 

  ∆H =   q / moles  =  –2.863 / 0.0500 

   =   – 57.3 kJ mol
-1    
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TASK 2 – EXTRA BOND ENTHALPY CALCULATIONS 
 

1 a -184 kJ mol
-1 

b -95 kJ mol
-1

 c -103 kJ mol
-1

 

2 391 kJ mol
-1

 3 464 kJ mol
-1

 4 452 kJ mol
-1

 

5 508 kJ mol
-1
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TASK 3 – DEFINTIONS 
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TASK 4 – MAKING SURE OF DEFINTIONS 
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TASK 5 – SOLUTION CALCULATIONS 

 
1 +1 kJ mol

-1 
2 -307.5 kJ mol

-1
 3 -2316 kJ mol

-1
 

4 -25 kJ mol
-1 
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TASK 6 – BORN_HABER CYCLES 

 
1 -445 kJ mol

-1 
2 -652 kJ mol

-1
 3 -15421 kJ mol

-1
 

4 -3518 kJ mol
-1 

5 -314 kJ mol
-1

 6 +339 kJ mol
-1

 

7 CoCl = +241 kJ mol
-1

,  CoCl2 = -286 kJ mol
-1

,  CoCl3 = -25 kJ mol
-1 
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TASK 7 – A VARIETY OF ∆∆∆∆H QUESTIONS    

 
2b -92 kJ mol

-1 
3 +463 kJ mol

-1
 4 +330 kJ mol

-1
 

5a -2222 kJ mol
-1

,  b -1690 kJ mol
-1 

8 -463 kJ mol
-1

 9 -307.5 kJ mol
-1 

10a -62 kJ mol
-1

, b +110 kJ mol
-1

 12 CaCl = -179, CaCl2 = -771, CaCl3 = +1494 kJ mol
-1

 

13a -15421 kJ mol
-1

,  b -288 kJ mol
-1

,  c -342 kJ mol
-1

,  d = +1810 kJ mol
-1

 

14 -364 kJ mol
-1

 16 +523 kJ mol
-1

 

 

 

 

1 
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2 

3 
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4 

5 
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6 

7 

8 
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9 

10 
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11 
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12 
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13 
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16 

17 
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TASK  8 – ENTROPY CALCULATIONS 

 
1b i -119 J mol

-1
 K

-1 
ii +20 J mol

-1
 K

-1
 iii -373 J mol

-1
 K

-1
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TASK  9 – GIBBS FREE ENERGY CALCULATIONS 

 
1a -191 kJ mol

-1  

2a ∆H = +129 kJ mol
-1

, ∆S = +335 J mol
-1

 K
-1

,  b +29.2 kJ mol
-1

,  c T ≥ 385 K 

3 ∆H = -394 kJ mol
-1

, ∆S = +3.3 J mol
-1

 K
-1

, ∆G = -395 kJ mol
-1 

4 ∆H = -822 kJ mol
-1

, ∆S = -272 J mol
-1

 K
-1

, ∆G = -741 kJ mol
-1

, T ≤ 3028 K 

5 ∆S = -107 J mol
-1

 K
-1

 

6 ∆H = +96 kJ mol
-1

, ∆S = +138 J mol
-1

 K
-1

, ∆G = +54.9 kJ mol
-1

, T ≥ 696 K 

7a ∆S = +10.3 J mol
-1

 K
-1

,  b  112 K 

8a ∆H = +15 kJ mol
-1

,   d ∆S = +50.3 J mol
-1

 K
-1

 

9a ∆H = +178 kJ mol
-1

, ∆S = +164 J mol
-1

 K
-1

, ∆G = +129 kJ mol
-1

, T ≥ 1085 K 

9b ∆H = +117 kJ mol
-1

, ∆S = +175 J mol
-1

 K
-1

, ∆G = +64.9 kJ mol
-1

, T ≥ 669 K 
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