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Chapter 16 Pretest

1. True or False: Degrees Celsius and  kelvins are   

     units of temperature.

2. What kind of energy is released when bonds 

    between atoms are broken?

3. True or False: Thermal energy is the total    

     potential and kinetic energy of the microscopic 

     particles in an object.

4. The change of state from liquid to gas is called .

5. Which of the following is the energy of a moving 

     object?

       
a. mechanical energy 
c. potential energy

      
b. chemical energy

d. kinetic energy

Section 1:  Thermal Energy and Matter
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In the 1700s, most scientists thought 
heat was a fluid called caloric that flowed 
between objects. In 1798, the American-born 
scientist Benjamin Thompson (1753–1814), 
also known as Count Rumford, challenged 
this concept of heat. Rumford managed a
factory that made cannons.

Work and Heat
· Heat is the _____________ of thermal energy from one object to another because of a temperature difference.

· Heat flows spontaneously from ______ objects to _______ objects.
Temperature
· Temperature is a measure of how _______ or ________ an object is compared to a reference point.

· Temperature is related to the average _____________ energy of the particles in an object due to their random ____________ through space.

· [image: image12.emf]As an object heats up, its particles move _______ on average. As a result, the average kinetic energy of the particles, and the temperature, must _________.

Thermal Energy
· Thermal energy depends on the ________, ______________, and _________ (solid, liquid, or gas) of an object.

· Thermal energy, unlike temperature, depends on _______
· Suppose you compare a cup of tea and a teapot full of tea. Both are at the same temperature, so the average kinetic energy of the particles is the same in both containers. However, there is more thermal energy in the teapot because it contains more particles.

Thermal Contraction and Expansion
· Thermal expansion is an increase in the _____________ of a material due to a temperature increase.

· Thermal expansion occurs when particles of matter move ______________ ___________ as temperature increases.

· Gases expand more than liquids and liquids usually expand more than solids.

Specific Heat
· Specific heat is the amount of ________ needed to raise the temperature of ______ gram of a material by one degree Celsius.

· The lower a material’s specific heat, the more its _______________ rises when a given amount of energy is ________________ by a given mass.

· Specific heat is often measured in joules per gram per degree Celsius, or J/g•C
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· The heat (Q) absorbed by a material equals the product of the mass (m), the specific heat (c), and the change in temperature (ΔT).

· Formula:
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How much heat is needed to raise the temperature of 100.0 g of water by 85.0°C?

How much heat is absorbed by a 750-g iron skillet when its temperature rises from 25°C to 125°C?

In setting up an aquarium, the heater transfers 1200 kJ of heat to 75,000 g of water. What is the increase in the water’s temperature? (Hint: Rearrange the specific heat formula to solve for ΔT.)

Measuring Heat Changes
	· A calorimeter is an instrument used to measure ____________ in thermal energy.

· A calorimeter uses the principle that heat flows from a __________ object to a ___________ object until both reach the same temperature.
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Section 2:  Heat and Thermodynamics
Conduction

	· Conduction is the transfer of thermal energy with no overall transfer of ________.

· Conduction occurs within a material or between materials that are ____________.

· Conduction in gases is __________ than in liquids and solids because the particles in a gas collide less often.
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Conduction is the transfer of thermal energy without transferring matter. This device, called Newton’s cradle, helps to visualize conduction. After one ball strikes the rest, most of the kinetic energy is transferred to one ball on the end.




Thermal Conductors

· A thermal conductor is a material that __________ thermal energy well. (Metals)
· A wire rack in a hot oven can burn you because the __________ conducts thermal energy so quickly. Pots and pans often are made of copper or aluminum because these are good conductors.

Thermal Insulators

· Why is it safe to pick up the wooden spoon

· Wood heats up slowly because it is a __________ conductor of thermal energy

· A material that conducts thermal energy ___________ is called a thermal insulator.

Convection

	· Convection is the transfer of thermal energy when particles of a _______ or ______ move from one place to another.

· A convection current occurs when a fluid ______________ in a loop as it _____________ heats up and cools down.

· Convection currents are important in many natural cycles, such as ________ currents, _______ systems, and movements of hot rock in Earth’s ___________.
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Radiation

	· Radiation is the transfer of energy by ________ moving through _________.

· ______ objects radiate energy. As an object’s _________________ increases, the rate at which it radiates energy increases.
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A heating coil on a stove radiates thermal energy. The changing color of the red arrows indicates that the farther you are from the coil, the less radiation you receive.


Thermodynamics

· The study of conversions between thermal energy and other forms of energy is called _____________________.

First Law of Thermodynamics

The first law of thermodynamics states that energy is __________________.

Second Law of Thermodynamics

The second law of thermodynamics states that thermal energy can flow from _________ objects to __________ objects only if ___________ is done on the system.

Third Law of Thermodynamics

The third law of thermodynamics states that _____________ _________ cannot be reached.
Section 3:  Using Heat
Heat Engines
· The two main types of heat engines are the external combustion engine and the internal combustion engine.

External Combustion Engine
	· A __________ engine is an external combustion engine—an engine that burns fuel ___________ the engine.
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Internal Combustion Engine
· An internal combustion engine is a heat engine in which the fuel burns ______________ the engine.

· Most internal combustion engines use _____________ that move up and down inside cylinders. Each upward or downward motion of a piston is called a ___________.
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Heating Systems
· A central heating system heats many rooms from one _______________ location.

· Most heating systems use ________________ to distribute thermal energy.
Hot-Water Heating
	At the boiler, heating oil or natural gas __________ and heats the water. The circulating pump carries the _______________ to radiators in each room. The hot water transfers thermal energy to the radiator by conduction. As the pipes heat up, they heat the room air by ____________ and ____________.
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Steam Heating
· Steam heating is very similar to hot-water heating except that ____________ is used instead of hot water.

Electric Baseboard Heating
· An electric baseboard heater uses ________________ energy to heat a room. A conductor similar to the heating element in an electric stove is used to convert electrical energy to thermal energy.

Forced-Air Heating
	In a forced-air heating system _______________ circulates air in each room. Because the warm air entering the room ________ toward the ceiling, the warm-air vents are located near the floor.
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Refrigerators
	· A refrigerator is a _____ pump— it transfers thermal energy from the cold food compartment to the warm room.

· To move ________ from a colder to a warmer location, a motor must do work to move refrigerant through tubing inside the refrigerator walls.
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Air Conditioners
	The air conditioner is actually __________ the outdoor air. Near the air conditioner is the last place you’d want to be on a hot day!
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