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Which device is used to measure heat changes in a chemical reaction?

A. Thermometer
B. Barometer
C. Calorimeter ✓
D. Spectrometer

What is the primary focus of thermochemistry?

A. Chemical bonding
B. Energy changes during chemical reactions ✓
C. Reaction rates
D. Chemical equilibrium

According to Hess's Law, the total enthalpy change for a reaction is:

A. Dependent on the path taken
B. Independent of the path taken ✓
C. Always positive
D. Always negative

Which of the following is a state function?

A. Work
B. Heat
C. Enthalpy ✓
D. Distance

What is the unit of heat in the International System of Units (SI)?
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A. Calorie
B. Joule ✓
C. Watt
D. Kelvin

In an exothermic reaction, the enthalpy change (∆H) is:

A. Positive
B. Negative ✓
C. Zero
D. Undefined

Which of the following are true for an endothermic reaction? (Select all that apply)

A. ∆H is positive ✓
B. Heat is absorbed ✓
C. The products have higher energy than the reactants ✓
D. ∆H is negative

Which of the following are path functions? (Select all that apply)

A. Work ✓
B. Heat ✓
C. Enthalpy
D. Internal energy

Explain the difference between heat and temperature.

Heat is the transfer of thermal energy between systems, while temperature is a measure of the
average kinetic energy of particles in a substance.

Describe how a calorimeter is used to measure the heat change of a reaction.

A calorimeter measures heat change by isolating a reaction in a closed system and recording
temperature changes, which are then used to calculate heat transfer.
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What is Hess's Law, and how can it be applied to calculate the enthalpy change of a reaction?

Hess's Law states that the total enthalpy change of a reaction is the same regardless of the pathway.
It is used to calculate enthalpy changes by summoning the enthalpy changes of individual steps.

Discuss the significance of Gibbs Free Energy in determining the spontaneity of a reaction.

Gibbs Free Energy (∆G) indicates spontaneity; a negative ∆G means a reaction is spontaneous,
while a positive ∆G means it is non-spontaneous.

How does the concept of entropy relate to the Second Law of Thermodynamics?

The Second Law of Thermodynamics states that the total entropy of an isolated system always
increases over time, reflecting the natural tendency towards disorder.

Which of the following are standard conditions for measuring enthalpy changes? (Select all that
apply)

A. 1 atm pressure ✓
B. 298 K temperature ✓
C. 1 M concentration ✓
D. 0°C temperature

Which of the following processes involves an increase in entropy?

A. Freezing of water
B. Condensation of steam
C. Melting of ice ✓
D. Formation of a solid from a solution

What is the standard enthalpy change of formation for an element in its most stable form?

A. 0 kJ/mol ✓
B. 100 kJ/mol
C. -100 kJ/mol
D. 50 kJ/mol
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Provide an example of a real-world application of thermochemistry and explain its importance.

CombustION engines use thermochemistry to convert chemical energy into mechanical energy,
crucial for transportation and industry.

Which of the following are examples of exothermic processes? (Select all that apply)

A. CombustION of gasoline ✓
B. Melting of ice
C. Condensation of water vapor ✓
D. Photosynthesis

Which factors affect the enthalpy change of a reaction? (Select all that apply)

A. Temperature ✓
B. Pressure ✓
C. Concentration of reactants ✓
D. Volume of the container

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

A. Energy can be created
B. Energy can be converted from one form to another ✓
C. The total energy of an isolated system is constant ✓
D. Energy can be destroyed
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