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Describe the concept of thermal equilibrium as stated in the Zeroth Law of Thermodynamics.

What is the primary variable in the ideal gas law?

O Enthalpy

O Entropy

O Gibbs free energy
O Pressure

What are the main differences between isothermal and adiabatic processes? Provide examples.

In a Carnot cycle, which of the following statements are correct? (Select all that apply)

(] Itis a reversible cycle.
() It operates between two heat reservoirs.
(] It violates the Second Law of Thermodynamics.
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(1) It has the highest possible efficiency for a given temperature difference.

What is the main purpose of a heat engine?

O To increase entropy

(O To maintain thermal equilibrium

O To transfer heat between two bodies
O To convert heat into work

How does the Carnot cycle illustrate the concept of maximum efficiency in heat engines?

Explain the significance of the Second Law of Thermodynamics in determining the direction of
spontaneous processes.

What does the Zeroth Law of Thermodynamics primarily deal with?

(O Energy conservation
(O Thermal equilibrium
O Absolute zero

O Entropy

Which of the following is an example of an isolated system?

O Aclosed bottle of soda
(O An open pot of boiling water
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O Arefrigerator
O Athermos flask

Which statements are true about the First Law of Thermodynamics? (Select all that apply)

(] Itis also known as the law of energy conservation.

(] It relates changes in internal energy to heat and work.
(] It implies that perpetual motion machines are possible.
(] It states that energy can be created or destroyed.

Which of the following are state variables in thermodynamics? (Select all that apply)

() Temperature
() Pressure

(1) Heat

() Work

Which of the following processes are considered adiabatic? (Select all that apply)

(1) Rapid compression of a gas

(] Expansion of gas in a perfectly insulated cylinder
(] Boiling water at constant pressure

(] Slow heating of a gas

Which cycle is considered the most efficient for a given temperature difference?

O Otto cycle

(O Carnot cycle
(O Rankine cycle
O Diesel cycle

Discuss the relationship between Gibbs free energy and the spontaneity of chemical reactions.
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Which are characteristics of an ideal gas? (Select all that apply)

() The molecules have no volume.

(1] The gas follows the Van der Waals equation.

(] The internal energy depends only on temperature.
() There are no intermolecular forces.

In an isothermal process, which of the following remains constant?

O Pressure
O Temperature

O Entropy
O Volume

Which law of thermodynamics introduces the concept of entropy?

O Zeroth Law
O Second Law
O Third Law
O First Law

Which of the following describes a process where no heat is exchanged with the surroundings?

O Isothermal
O lsobaric
O lsochoric
O Adiabatic

Which of the following are true about entropy? (Select all that apply)

(1) It is a measure of disorder.

(] Itis a state function.

(1) It remains constant in reversible processes.
(J It decreases in spontaneous processes.

Explain how the concept of entropy is applied in the analysis of phase transitions.
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