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ZnS(s) < H2O(l) < 

Molar mass Entropy 

C2H4(g)  < C3H8(g) 

C3H8 = 44 g/mol 

C2H4 = 28 g/mol 
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ΔS° 
rxn 

nS0 (products) = ∑ mH0 (reactants) ∑ - 

ΔS°rxn= (S°(H2SO4))-(S°(SO3) + S°(H2O)) 

ΔS°rxn=( 156.9)-(256.2+69.9) 

         = -169.2 J/K.mol  
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5. Ozone (O3) in the atmosphere can react with nitric oxide (NO): 

O3(g)+NO(g)→NO2(g)+O2(g) ,   Calculate the ΔG° for this reaction at 25°C.                        

( ΔH°= -199kJ/mol, ΔS°=-4.1 J/K.mol) 

 

 
∆𝐺° = ∆𝐻° − 𝑇∆𝑆° 

      = -199 – ((25+273)x (-4.1)) 

      = -198 kJ/mol 

 

 

a) The reaction is exothermic b) The reaction is endothermic 

c) The reaction is fast d) The reaction is spontaneous  

a)1020 kJ/mol b)-1.22x103 kJ/mol c)-1.42x103 kJ/mol d)2x103 kJ/mol e) -198 J/K.mol 
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ΔH=TΔS 

 

 

 

a) 0.4 K b) 3.9 K c) 321 K d) 401 K e) 525K 

∆𝐺° = ∆𝐻° − 𝑇∆𝑆° 

∆𝑆° =
∆𝐻° − ∆𝐺°

𝑇
 

= 0.321 kJ/K.mol 

ΔH=TΔS 

=
128.9

0.321
 

= 401 𝐾 

𝑇 =
∆𝐻

∆𝑆
 

=
128.9 − 33.1

25 + 273
 

𝑇∆𝑆° = ∆𝐻° − ∆𝐺° 
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the following statement is true?   

 

 

a) The reaction is only spontaneous at low temperatures.  

b) The reaction is spontaneous at all temperatures.  

c) ΔG° become less favorable as temperature increases.   

d) The reaction is spontaneous only at high temperatures 

e)  The reaction is at equilibrium at 25°C under standard conditions.  
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8. Determine the equilibrium constant Kp at 25°C for the reaction N2(g)+3H2(g)↔ 2NH3(g) 

(ΔGf°(NH3(g))=-16.6 kJ/mol)  

 

 

ΔG°= - RT lnKp  

a) The reaction is only spontaneous at low temperatures.  

b) The reaction is spontaneous at all temperatures.  

c) ΔG° become less favorable as temperature increases.   

d) The reaction is spontaneous only at high temperatures 

e)  The reaction is at equilibrium at 25°C under standard conditions.  

a) 1.52x10-6 b) 6.60x105 c) 8.28x10-2 d) 2.60 e) 13.4 

ΔG0 
rxn 

nΔG0 (products) 
f 

= ∑ mΔG0 (reactants) 
f 

∑ - 

ΔG°rxn= (2xΔG°f NH3) -  ((ΔG°f N2)+(3xΔG°f H2)) 

         =(2x -16.6)-(0+(3x0)) = -33.2 kJ/mol 

ΔG°= - RT lnKp  

=
−33.2

−8.314𝑥298
 = 13.4 

ln 𝐾𝑝 =
∆𝐺°

−𝑅𝑇
 

𝐾𝑝 = 𝑒13.4 = 6.6𝑥105 

1000 
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9. For the reaction 2C (graphite)+ H2(g)→C2H2(g), ΔG°=209.2 kJ/mol at 25°C. if 

P(H2)=100atm  and P(C2H2)=0.10 atm, calculate ΔG for this reaction?  

 

∆𝐺 = ∆𝐺° + 𝑅𝑇 ln 𝑄 

𝑄 =
𝑃𝐶2𝐻2

𝑃𝐻2

 

∆𝐺 = 209.2 + 8.314𝑥298 ln
0.1

100
 

1000 

∆𝐺 = 209.2 − 17.11 

       = 192.1 kJ/mol  

a) 207.8kJ/mol b) 226.3 kJ/mol c) 192.1 kJ/mol d) 17.3 kJ/mol e)-16.9 kJ/mol 
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