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Describe how the second law of thermodynamics applies to heat engines.

The second law states that heat engines cannot convert all absorbed heat into work; some
energy is always lost as waste heat, increasing entropy.

What is the significance of the latent heat of vaporization in phase changes?

The latent heat of vaporization is the energy required to change a liquid into a gas without
changing its temperature, crucial for processes like boiling and evaporation.

How does thermal expansion affect the design of bridges?
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Engineers must account for thermal expansion to prevent structural damage by allowing for
expansion and contraction due to temperature changes.

Why is water's high specific heat capacity important for climate regulation?

Water's high specific heat capacity allows it to absorb and release large amounts of heat with
minimal temperature change, moderating Earth's climate.

Describe an experiment to measure the specific heat capacity of a metal.

Heat a known mass of metal to a specific temperature, then submerge it in water of known mass
and temperature. Measure the temperature change of the water to calculate the metal's specific
heat capacity using the heat transfer equation.

Which factors affect the rate of heat transfer by conduction? (Select all that apply)

Temperature difference ✓
Surface area ✓
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Material thickness ✓
Color of the material

The rate of heat transfer by conduction is influenced by factors such as the temperature difference
between the two materials, the thermal conductivity of the materials, the surface area in contact, and the
thickness of the material. Understanding these factors is essential for optimizing heat transfer in various
applications.

Which temperature scale is based on the absolute zero point?

Celsius
Fahrenheit
Kelvin ✓
Rankine

The Kelvin scale is the temperature scale that is based on absolute zero, which is the theoretical point
where all molecular motion stops. It is widely used in scientific contexts due to its direct relation to
thermodynamic temperature.

Which of the following are methods of heat transfer? (Select all that apply)

Conduction ✓
Convection ✓
Radiation ✓
Evaporation

Heat transfer occurs through three primary methods: conduction, convection, and radiation. Each method
describes a different mechanism by which thermal energy is transferred between materials or through
space.

What does temperature measure in a substance?

Total energy
Average kinetic energy of particles ✓
Potential energy
Chemical energy

Temperature measures the average kinetic energy of the particles in a substance, indicating how hot or
cold it is. It reflects the energy state of the particles, influencing their movement and interactions.
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Which of the following is a measure of heat energy required to change the temperature of a
substance?

Thermal conductivity
Specific heat capacity ✓
Thermal expansion
Heat flux

The measure of heat energy required to change the temperature of a substance is known as specific
heat capacity. It quantifies how much energy is needed to raise the temperature of a unit mass of the
substance by one degree Celsius.

What is the process called when a liquid turns into a gas?

Freezing
Condensation
Vaporization ✓
Sublimation

The process of a liquid turning into a gas is known as vaporization. This occurs when the molecules in
the liquid gain enough energy to overcome intermolecular forces and enter the gaseous state.

Which method of heat transfer involves the movement of fluids?

Conduction
Convection ✓
Radiation
Insulation

Convection is the method of heat transfer that involves the movement of fluids, such as liquids and
gases, where warmer areas of a fluid rise and cooler areas sink, creating a circulation pattern.

Which law of thermodynamics states that energy cannot be created or destroyed?

Zeroth Law
First Law ✓
Second Law
Third Law
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The first law of thermodynamics, also known as the law of energy conservation, states that energy
cannot be created or destroyed, only transformed from one form to another.

What happens to a metal rod when it is heated?

It contracts
It expands ✓
It remains the same
It melts

When a metal rod is heated, it expands due to the increased kinetic energy of its atoms, which causes
them to move apart. This phenomenon is known as thermal expansion.

Which of the following are examples of phase changes? (Select all that apply)

Melting ✓
Boiling ✓
Freezing ✓
Sublimation ✓

Phase changes refer to the transitions between different states of matter, such as solid, liquid, and gas.
Common examples include melting, freezing, condensation, and evaporation.

Explain the difference between heat and temperature.

Heat is the energy transferred between objects due to a temperature difference, while
temperature is a measure of the average kinetic energy of particles in a substance.

Which statements are true about thermal equilibrium? (Select all that apply)

It occurs when two objects reach the same temperature. ✓
Heat continues to flow between objects.
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No net heat flow occurs between objects. ✓
It can only occur in solids.

Thermal equilibrium occurs when two or more systems in thermal contact no longer exchange heat,
meaning they are at the same temperature. This state is characterized by the absence of net heat flow
between the systems involved.

Which of the following are units of temperature? (Select all that apply)

Celsius ✓
Kelvin ✓
Joule
Fahrenheit ✓

The units of temperature include Celsius, Fahrenheit, and Kelvin. These are the standard scales used to
measure thermal energy in various scientific and everyday contexts.

What is the primary unit of measurement for heat in the International System of Units (SI)?

Calorie
Joule ✓
Fahrenheit
Kelvin

The primary unit of measurement for heat in the International System of Units (SI) is the joules. This unit
quantifies energy transfer in the form of heat.

Which of the following statements about specific heat capacity are correct? (Select all that apply)

It is the same for all substances.
It determines how much heat is needed to change the temperature of a substance. ✓
Water has a high specific heat capacity. ✓
It is measured in Joules per kilogram per degree Celsius. ✓

Specific heat capacity is a measure of the amount of heat energy required to raise the temperature of a
substance by a certain amount. It varies between different materials and is crucial in understanding
thermal properties and energy transfer.
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