
Solutions to xaktly.com/Entropy.html problems

1. The water in a seawater pond evaporates leaving dry, solid salt behind.

The salt dissolved in water has higher entropy than the solid salt crystals left behind. 
Dissolved salts are more spread out than crystallized (solid) salts, which have very close and 
(usually) very regular packing. In this case the entropy of the universe increases, but the 
entropy of the salt and water decrease.

2. You make an ice cream float from soda and a scoop of ice cream.

As the ice cream melts, it dissolves into the soda, so its entropy increases. As the water is 
cooled, its structure becomes slightly more ordered, so its entropy decreases, but probably 
only slightly. If the water were to freeze into a solid (ice), its entropy would decrease a lot.

3.  A shelf breaks and the dishes crash to the floor, breaking into small pieces.

Before they broke, the dishes were well-ordered. It took energy to form and color them. 
Afterward, the pieces are random in shape and size and randomly scattered; the entropy of 
the dishes has increased.

4.  A piñata is stuffed with candy and sealed for use at a party.

If candy of many varieties was moved from individual packages and mixed in the piñata, the 
entroopy of those candies increased. When the piñata is broken, the candy is further 
randomized and spread out. The piñata is also broken and disordered relative to its intact 
state, so the entropy of this whole system increases.

5.  CaH2 (s)   +   H2O (l)        Ca(OH)→ 2 (s)   +   H2 (g)

Prediction: Two moles to two moles, so no clues there. The Ca(OH)2 is more ordered and it's 
a solid, while the H2 is a rapidly-moving gas. This one is a bit of a tossup, but I'm guessing 
that the products will have higher entropy because of the presence of a gas, so ΔS > 0.

Calculation:  (units = J/mol·K)  ΔS = 83.89 + 130.68 – 41.4 -  69.91  =  +103.3 J/mol·K … 
indeed, the entropy increases.

Solutions to xaktly.com/Entropy.html problems

1. The water in a seawater pond evaporates leaving dry, solid salt behind.

The salt dissolved in water has higher entropy than the solid salt crystals left behind. 
Dissolved salts are more spread out than crystallized (solid) salts, which have very close and 
(usually) very regular packing. In this case the entropy of the universe increases, but the 
entropy of the salt and water decrease.

2. You make an ice cream float from soda and a scoop of ice cream.

As the ice cream melts, it dissolves into the soda, so its entropy increases. As the water is 
cooled, its structure becomes slightly more ordered, so its entropy decreases, but probably 
only slightly. If the water were to freeze into a solid (ice), its entropy would decrease a lot.

3.  A shelf breaks and the dishes crash to the floor, breaking into small pieces.

Before they broke, the dishes were well-ordered. It took energy to form and color them. 
Afterward, the pieces are random in shape and size and randomly scattered; the entropy of 
the dishes has increased.

4.  A piñata is stuffed with candy and sealed for use at a party.

If candy of many varieties was moved from individual packages and mixed in the piñata, the 
entroopy of those candies increased. When the piñata is broken, the candy is further 
randomized and spread out. The piñata is also broken and disordered relative to its intact 
state, so the entropy of this whole system increases.

5.  CaH2 (s)   +   H2O (l)        Ca(OH)→ 2 (s)   +   H2 (g)

Prediction: Two moles to two moles, so no clues there. The Ca(OH)2 is more ordered and it's 
a solid, while the H2 is a rapidly-moving gas. This one is a bit of a tossup, but I'm guessing 
that the products will have higher entropy because of the presence of a gas, so ΔS > 0.

Calculation:  (units = J/mol·K)  ΔS = 83.89 + 130.68 – 41.4 -  69.91  =  +103.3 J/mol·K … 
indeed, the entropy increases.



6.    2 HCl (g)   +   Br2 (l)        2 HBr→  (g)   +   Cl2 (g)

Prediction: There are three moles on either side of the equation, so that's not a factor. One 
reactant is a liquid while both products are gases. This rearrangement didn't substantially 
reduce or produce any order other than that. I'd expect entropy to increase in this reaction.

Calculation:  2(198.7)  +  223.07  -  2(186.91)  -  152.23  =  +94.4 J/mol·K, an increase in 
entropy

7.   4 Fe (s)   +   3 O2 (g)        2 Fe→ 2O3 (s)

Prediction: Seven moles of reactant are organized into two moles of product, and the 
product is a solid, while one reactant was a gas. Entropy is reduced in this reaction.

Calculation:  2(87.4)  -  4(27.28)  -  3(205.14)  =  -549.7 J/mol·K, a significant decrease in 
entropy.

8.   2 NO2 (g)        N→ 2O4 (g)

Prediction: Entropy is reduced in this reaction; it takes two moles of a simple gas and forms 
one mole of a more complex one.

Calculation:  304.29  -  2(240.06)  =  -175.8 J/mol·K, a decrease in entropy
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