
 PSET #0                                                                                             Thermodynamics with Applications 

 

Problem Set #0 

1. How many different outcomes are there if you toss 3 different 6-sided dice? 

 

 

 

2. A chess tournament has 10 competitors, of which 4 are Russian, 3 are from the United 

States, 2 are from Mexico and 1 is from Brazil. If the tournament result lists just the 

nationalities of the players in the order in which they placed, how many outcomes are 

possible? 

 

 

 

3. Find the following total derivatives. 

 

a) 𝑦 = 3𝑥2 − 12,   
𝑑2𝑦

𝑑𝑥2
= 

 

 

 

 

b) 𝑓(𝑥) =
1

3𝑥
− 2𝑥,   

𝑑𝑓

𝑑𝑥
= 

 

 

 

 

 

c) 𝑦 = 8𝑥 sin 𝜋𝑥 ,   
𝑑𝑦

𝑑𝑥
= 
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4. Find the following partial derivatives. 

a) 𝑢(𝑥, 𝑦) = 4𝑥𝑦 + 3𝑦2 ,   
𝜕𝑢

𝜕𝑦
= 

 

 

 

 

b) 𝑢(𝑥, 𝑦) = 4𝑥𝑦 + 3𝑦2,
𝜕𝑢

𝜕𝑥
= 

 

 

 

 

c) 𝑓(𝑥, 𝑦, 𝑧) = 𝑒3𝑦𝑧 + 6𝑧𝑥,   
𝜕2𝑓

𝜕𝑧2
=  

 

 

 

 

d) 𝑃(𝑛, 𝑉, 𝑇) =
𝑛𝑅𝑇

𝑉−𝑛𝑏
−

𝑎𝑛2

𝑉2
,   (

𝜕𝑃

𝜕𝑉
)

𝑛,𝑇
=  


