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Explain how heat transfer by conduction occurs at the molecular level.

VZ

At the molecular level, conduction occurs as fast-moving, high-energy molecules collide with
slower-moving, low-energy molecules, transferring energy and causing the slower molecules to
increase in kinetic energy, thereby spreading heat throughout the material.

What are common methods for measuring thermal conductivity? (Select all that apply)

(J Guardeded hot plate v’
(1) Calorimetry
() Laser flash analysis v’
(] Thermal imaging
Common methods for measuring thermal conductivity include the steady-state method, transient method,

and laser flash analysis. Each method has its own advantages and is suitable for different materials and
conditions.

Discuss the importance of emissivity in the context of heat transfer by radiation.
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Emissivity is important in heat transfer by radiation because it quantifies a material's ability to
emit thermal radiation; materials with high emissivity are more effective at radiating heat, which
is essential for accurate thermal analysis and energy efficiency in systems.

Provide an example of a technological application that utilizes all three modes of heat transfer and
explain how each mode is involved.

VZ

A microwave oven utilizes radiation to heat food, conduction to transfer heat within the food, and
convection to circulate hot air for even cooking.

Which law describes the rate of heat transfer through a material?

(O Newton's Law of Cooling
O Fourier’s Law v’

O Stefan-Boltzmann Law
O Planck’s Law

The law that describes the rate of heat transfer through a material is Fourier's Law of Heat Conduction.
This law states that the heat transfer rate is proportional to the negative gradient of temperature and the
area through which heat is being transferred.

What is the unit of thermal conductivity?

O Joules
O Watts per meter Kelvin (W/m-K) v
O Kelvin
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O Celsius

The unit of thermal conductivity is Watts per meter Kelvin (W/m-K). This unit measures how well a
material conducts heat.

What is the primary form of heat transfer from the sun to the Earth?

(O Conduction
(O Convection
O Radiation v’
(O Evaporation

The primary form of heat transfer from the sun to the Earth is through radiation, which allows energy to
travel through the vacuum of space.

Which properties are important for understanding a material's heat transfer capability? (Select all
that apply)

() Specific heat capacity v’
(J Thermal conductivity v
(U] Density
(J Emissivity v
Key properties that influence a material's heat transfer capability include thermal conductivity, specific

heat capacity, and density. Understanding these properties helps in predicting how well a material can
conduct, store, and transfer heat.

Which factor does NOT affect the rate of heat conduction?

O Material thickness

O Temperature difference
O Surface area

QO Color of the material v’

The rate of heat conduction is influenced by factors such as material properties, temperature difference,
and thickness of the material. However, the color of the material does not affect the rate of heat
conduction.

How does the second law of thermodynamics relate to the direction of heat transfer?
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Heat transfer occurs spontaneously from hot to cold, as dictated by the second law of
thermodynamics.

Which of the following best describes convection?

(O Heat transfer through electromagnetic waves
O Heat transfer by fluid movement v’

O Heat transfer through direct contact

O Heat transfer through a vacuum

Convection is the process of heat transfer through the movement of fluids (liquids or gases) caused by
differences in temperature and density. This movement creates currents that distribute heat throughout
the fluid.

Describe a real-world scenario where convection is the primary mode of heat transfer.

/7

When a pot of water is heated on a stove, the water at the bottom warms up, becomes less dense,
and rises to the top, while cooler, denser water descends, creating a convection current.

What is the primary mechanism of heat transfer in metals?

O Conduction v
(O Convection

O Radiation

(O Evaporation
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The primary mechanism of heat transfer in metals is conduction, which occurs through the vibration and
movement of free electrons and atoms within the metal lattice.

What role does thermal conductivity play in the design of building insulation materials?

Thermal conductivity plays a crucial role in the design of building insulation materials by
determining their ability to resist heat transfer; materials with lower thermal conductivity are
preferred for better insulation performance.

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

() Refrigeration v’
() Insulation v/
() Electric circuits
(J Cooking v
Heat transfer principles are applied in various fields such as engineering, cooking, and HVAC systems.

Understanding these principles is essential for optimizing energy efficiency and thermal management in
these applications.

Which of the following laws relate to heat transfer by radiation? (Select all that apply)

(1) Stefan-Boltzmann Law v’
(] Newton's Law of Cooling
() Planck’s Law v

(U] Fourier’s Law

Heat transfer by radiation is primarily described by laws such as Stefan-Boltzmann Law and Planck's
Law, which govern the emission and absorption of thermal radiation by bodies. These laws are essential
for understanding how energy is transferred through electromagnetic waves without the need for a
medium.

What factors influence the rate of convective heat transfer? (Select all that apply)
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(J Fluid velocity v’

() Surface area v’

(J Temperature difference v’
(C) Material color

The rate of convective heat transfer is influenced by factors such as fluid velocity, temperature difference,

surface area, and the properties of the fluid (like viscosity and thermal conductivity). These factors
collectively determine the efficiency of heat transfer in convective processes.

In which form of heat transfer is a medium not required?

(O Conduction
(O Convection
O Radiation v’
(O Evaporation

Radiation is the form of heat transfer that does not require a medium, as it can occur through the vacuum
of space. This process involves the transfer of energy through electromagnetic waves.

Which of the following is NOT a mode of heat transfer?

(O Conduction
(O Convection
O Radiation

O Reflection v

Heat transfer occurs through three primary modes: conduction, convection, and radiation. Any option that
does not fall into these categories would be considered NOT a mode of heat transfer.

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

(J) Boiling water v/

(] Heat from a fireplace
(0 Ocean currents v/

() Metal spoon in hot soup

Convection is the transfer of heat through the movement of fluids (liquids or gases). Examples include
boiling water, atmospheric circulation, and the movement of magma in the Earth's mantle.
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