
Heat and Thermodynamics. Rec 1

Recitation 1

Gas Laws

1. Find the pressure of Helium gas at a temperature of 150 C and a specific volume of

0.500 m3kg−1.

2. The production of fertilizers begins with the Haber processes which is the reaction

3H2 + N2 −→ 2NH3,

conducted at about 500 K and a pressure of 300 atm. Assume that this reaction occurs

in a container of fixed volume and temperature. If the initial pressure due to 300 moles

of H2 and 100 moles of N2 is 300 atm, what will the final pressure be? What will the

final pressure be if initially the system contained 240 moles of H2 and 160 moles of N2?

3. One liter of a gas enclosed in a cubic container of side 10 cm. Estimate the average

distance between molecules at T = 300 K and p = 1.0 atm.

4. The mass of the H2 molecules is 3.3 × 10−24 g. If 1.6 × 1023 hydrogen molecules per

second strike 2.0 cm2 of wall at an angle of 550 with normal when moving with a

speed of 1.0× 105 cms−1, what pressure do they exert on the wall?

5. Consider three systems A, B and C with state functions PA, VA; PB, VB; and PC , VC

respectively. When A and C are in thermal equilibrium, they satisfy the equation,

PAVA − PCVC − nbPA = 0.
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When B and C are in thermal equilibrium, their state functions satisfy,

PBVB − PCVC + nB
PCVC

VB

= 0,

where n, B and b are constants.

(a) What are the three functions which are equals to one another at thermal equilib-

rium and each of which is equal to the empirical temperature?

(b) What is the relation between coordinates of A and B in thermal equilibrium?
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