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Part 1: Building a Foundation

What is the definition of specific heat?

Hint: Think about the relationship between heat and temperature change.

A) The amount of heat required to change the temperature of one gram of a substance by one
degree Celsius. ✓

B) The total heat content of a substance.
C) The temperature at which a substance melts.
D) The energy required to break chemical bonds.

Specific heat is defined as the amount of heat required to change the temperature of one gram of a
substance by one degree Celsius.

Which of the following are units used to measure specific heat?

Hint: Consider the common units used in thermal physics.

A) J/g°C ✓
B) cal/g°C ✓
C) m/s²
D) kg/m³

Specific heat is measured in units such as J/g°C and cal/g°C.

Explain why specific heat is an important property in thermal physics.

Hint: Consider its role in temperature regulation and energy transfer.
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Specific heat is crucial in thermal physics as it determines how substances absorb and release
heat, influencing temperature changes and energy transfer.

List the variables in the specific heat formula q = mcΔ T and describe what each represents.

Hint: Think about the meaning of each symbol in the formula.

1. What does q represent?

Heat energy absorbed or released.

2. What does m represent?

Mass of the substance.

3. What does c represent?

Specific heat capacity.

4. What does Δ T represent?

Change in temperature.
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In the formula q = mcΔ T, q represents heat energy, m is mass, c is specific heat capacity, and Δ T is the
change in temperature.

Which of the following statements is true about heat transfer?

Hint: Consider the direction of heat flow between objects.

A) Heat flows from a cooler object to a warmer one.
B) Heat flows from a warmer object to a cooler one. ✓
C) Heat does not flow between objects of different temperatures.
D) Heat flows only in liquids.

Heat transfer occurs from a warmer object to a cooler one, which is a fundamental principle of
thermodynamics.

Part 2: comprehension and Application

Which factors can affect the specific heat of a substance?

Hint: Think about the physical and chemical properties of substances.

A) Its physical state (solid, liquid, gas) ✓
B) Its color
C) Its chemical composition ✓
D) Its shape

Factors affecting specific heat include the physical state, chemical composition, and sometimes the color
of the substance.

Describe how the specific heat of water influences climate regulation.

Hint: Consider the role of water in absorbing and releasing heat.
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Water's high specific heat allows it to absorb and store large amounts of heat, moderating
temperature changes and influencing climate patterns.

Calculate the amount of heat required to raise the temperature of 50 grams of water from 20°C to
80°C. (Specific heat of water = 4.18 J/g°C)

Hint: Use the formula q = mcΔ T.

The heat required can be calculated using the formula q = mcΔ T, resulting in 12,540 J.

A metal block requires 500 J to increase its temperature by 10°C. If the mass of the block is 25 g,
what is its specific heat capacity?

Hint: Use the specific heat formula to find the answer.

A) 2 J/g°C ✓
B) 5 J/g°C
C) 10 J/g°C
D) 20 J/g°C

The specific heat capacity can be calculated as 2 J/g°C.

Part 3: Analysis, Evaluation, and Creation

Analyze how the specific heat of a substance affects its use in thermal applications, such as
cooking utensils or building materials.

Hint: Consider the practical implications of specific heat in everyday materials.
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The specific heat of a substance influences its efficiency in thermal applications, affecting heat
retention and transfer in cooking and construction.

When comparing two substances, Substance A has a specific heat of 0.5 J/g°C and Substance B has
a specific heat of 2 J/g°C. Which statements are true?

Hint: Think about how specific heat affects temperature changes.

A) Substance A will heat up faster than Substance B. ✓
B) Substance B will require more energy to change its temperature. ✓
C) Substance A is better for storing heat.
D) Substance B is better for maintaining a stable temperature. ✓

Substance A will heat up faster than Substance B, and Substance B will require more energy to change
its temperature.

Evaluate the advantages and disadvantages of using materials with high specific heat capacities in
thermal energy storage systems.

Hint: Consider the trade-offs involved in material selection.

Materials with high specific heat capacities can store more energy but may also take longer to
heat up and cool down, affecting efficiency.

Propose a design for a cooking pot that maximizes heat retention. List the materials you would use
and justify your choices based on their specific heat properties.

Hint: Think about materials that retain heat well.
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1. What material would you use?

Cast iron.

2. Why would you choose this material?

It has a high specific heat capacity and retains heat well.

3. What other materials could be used?

Copper or stainless steel.

A cooking pot designed for heat retention could use materials like cast iron or copper, which have high
specific heat capacities.

Which of the following scenarios best illustrates the concept of energy conservation in a thermal
process?

Hint: Consider how energy is transferred in thermal systems.

A) A hot cup of coffee cooling down to room temperature. ✓
B) An ice cube melting in a warm room.
C) A car engine heating up as it runs.
D) A refrigerator maintaining a constant internal temperature.

A hot cup of coffee cooling down to room temperature illustrates energy conservation as heat is
transferred to the surrounding environment.
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