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Chapter 4 Cheat Sheet

This page and this page only is the cheat sheet. This is a study sheet to help students prepare for the chapter 4 test. Students who write the terms on a separate sheet of paper and turn it in on the day of the test can earn their choice of a homework pass for Science or 5 points on their test.
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Possible essay questions:

There are two identical tea cups on a table. The only difference between the cups is that one cup of tea has a temperature of 102(C and the other has a temperature of 14(C. Which cup has the most thermal energy? WHY?

Energy and Heat

I. Energy: is the _________________ to do ___________________. Some forms are: light, ____________________ and _________________________. There are two types of energy, potential and kinetic.
Potential energy is _________________________ energy. It has the “potential” to do work. It is the energy that an _____________________ or substance has because of its ______________________ or _____________________________. Example: a roller coaster at top of the track.

Kinetic energy is energy that an ____________________ or _______________________ has because of its ____________________.  An example of this is a roller coaster moving down the track.

Man can create energy from one form or another or use matter to create energy, but we cannot create it from nothing. Only God can do that as He did in creation.

A. Thermal Energy: all matter is constantly in motion, which means that all matter has kinetic energy. One kind of kinetic energy is thermal energy. Thermal energy is the ____________________ ______________________ energy of the ______________________ in a substance. The thermal energy of a substance depends on the _____________________  and the ______________________of that substance.
B. Temperature: the terms __________________ and ________________ are not accurate terms to describe scientific experiments because scientists need ___________________  ________________________. Temperature is that measurement. It is the ________________________ of the ___________________ kinetic energy of the _____________________ in a ________________________.  We consider temperature the “average” speed of the particles because although all particles are in _____________________, all particles do not move at the same _____________________. This gives us a more exact measure than just “hot or cold” because those temperatures are relative. One person may feel hot at the same time another feels cold. Temperature and thermal energy are not the _________________________.  A substance like a quart of ice cream may have more ____________________________________ than a pint of ice cream because of its mass, but it still has a low temperature. The measuring ____________________ of temperature is a _________________________.  Thermometers give an ____________________ measurement of the temperature of an object. The unit of measurement for measuring temperature is a _____________________. 
1.  There are two major popular ________________ for measuring ________________________. These are ______________________ and _____________________. On the _________________________ scale, the temperature for water freezing is 32(. Boiling point is ______________. On the ___________________ scale, the freezing point of water is 0( . The boiling point is ___________________. 
2. A third scale temperature was developed by ____________________________. It is the _______________________.  The temperature at which he began his scale was at ________________ _____________________, or 0(K.  This temperature is the equivalent to _________________. Lord Kelvin, as he was known as after being knighted by Queen Victoria, believed that this temperature was the point where ____________________ no longer __________________ or had __________________  ___________________.

II. Matter and Thermal Energy

A. State Changes: Thermal energy affects the things around us. Ice cream melts, hot food cools, fire warms the air. The speed at which the particles move determine the amount of attraction between the particles in a substance.
1. Particles in a solid move ____________________ than in a gas. This is because in a solid, there is a ___________________ attraction between its particles.

2. When a substance is _____________________ it gains ___________________   __________________. This is because it makes the _________________ move ____________________. 
B. Thermal Expansion: when particles of a substance move faster and spread out _________________  _______________ to another state.  An example of this is a liquid thermometer.
1. Expansion: is the __________________ out of an object. When a substance is heated, it usually ______________________. 

2. Contract: means to become ______________________. Most substances contract when they __________________. 
3. when a substance either __________________ or __________________, it is not a great amount, however in construction, it is a problem because structures can crack or buckle from a small amount of movement which is why engineers have to take these things into consideration by putting spaces between the sections of bridges.
C. Measuring Thermal Energy: thermal energy is measured using a calorie. 
Calorie: the amount of ________________ _______________ needed to raise ______________ of water _____________. 
D. Stored Thermal Energy: substances have different abilities to __________________ thermal energy. Ex. Metals heat _____________________ than plastics because it can store s lot of ________________  _______________. It takes a lot of _______________ to warm up ___________________. They don’t ___________________ much.
III. Heat: The _____________________ of _________________  ______________ from one substance to another. Heat always travels from a warmer substance to a cooler one. When we say this happens, we say that the _______________________ substance is being ______________________. So if a substance  gains ________________  _____________, it is being ___________________. If it loses _________________   _______________,  it is being _____________________. 
A. Conduction: ____________________ that occurs when  particles ___________________ into each other but ____________   change ________________________.  ________________ are usually ___________________ through conduction. Examples of conduction include a ________________ in hot cocoa, and your hand against a hot stove.  Note: no conduction can occur unless the two substances are touching.

1. The _________________ eventually becomes warmer from the hot cocoa because the hot cocoa particles which are moving faster bump into the _____________.  These particles lose ________________ and the _____________ gains _______________. The _______________ particles gain ________________________. In time (if you don’t drink it all up) both temperatures of the spoon and the cocoa will be the same.
2. In the case of the hot stove and your hand, your hand would be _________________ than the hot pan on a stove.  By touching a hot pan, the quick ________________ of _____________ from the pan to your hand could cause a _______________. 
3. Conductors: substances that ________________ heat to _______________ through them. The best conductors are __________________. These include ________________, aluminum and copper.  
4. Insulators: substances that _____________  _______________ heat to easily move through them.  Wood, brick, _________________ and ______________ are good insulators. 
a. Air: is also a good _________________. The ________ between the ______________ of birds keep them warm during the winter, just as dressing in layers does for us. 
i. Why is air a good insulator? Because air is a mixture of _______________, so its particles are __________ apart. Since very few particles ___________________, not much energy is ___________________. 

B. Convection: _______________ that occurs when particles __________ thermal energy from one place to another. This means that the particles move. Convection usually occurs in _________________ and _______________.  An example of this is in boiling water.
1. When water boils, the water at the bottom of the pan is heated by ____________________. The heated particles move ______________ and _______________ upward, while the ________________ particles fall ____________________. The particles at the bottom are ____________________ and the process starts all over again.
2. Convection current: the _______________ of ________________ that carry __________________ ________________ from one place to another.
C. Radiation: is heat that occurs when there are _____________ _________________ to carry ________________. The transfer of thermal energy is ___________________. It can even happen in ________________.  Example: solar radiation
1. Solar radiation:  is ____________ from the _______________. The sun heats and lights the earth without any _______________ that can be used to _____________ the _____________. Much of the solar radiation is absorbed by the earth and converted into thermal energy.

2. Absorbing and reflecting radiation: dark colors __________________  _________________(like wearing black in the summer or sitting on asphalt on a hot day). Lighter colors reflect heat (radiation)- which is why most people in wear light colors in the summer or in hot climates. 

3. Other forms of radiation: toaster coils, electric heating element, light bulbs.

4. campfire using all three forms of heat: The three forms of heat are __________________, _________________, and _________________. In a campfire all three of these are in use.  _________ particles directly heated by the _________ are heated by ___________________. As they get warmer, they move _______________. The hot particles more ___________________, and the cooler air particles fall ___________, making a ___________________  ____________________. If you are standing away from the fires, you can __________________ the heat mostly by ______________________. 
IV. Heat at Work:
A. Fuel Sources
1. Fuel: any _____________________ that releases __________ when it _________________.  Examples of fuels are: ________________, oil, ________________ and natural gas. 
a. Fuels have potential energy that is turned into kinetic energy. The type of kinetic energy that is released when fuel burns in _______________   ________________.

b. In order for fuel to release its ________________  _____________, a change in matter is needed. This is a ________________ change.

2. Fossil fuels: fuels that were formed from the _______________ of _______________ and ___________________ that were _________________ during the ___________________. 

a. Nonrenewable resources: fossil fuels are nonrenewable sources of energy. This means that they are being ________________ more than they can be _________________.

3. Wood:  _________________ fuel. We can plant more ____________ to get this fuel. Wood is not used as readily as fossil fuels are.
4. resource: any available supplies or things needed to live and work
B. Fuel Uses: fuel is used for warmth, cooking, ________________ clothes, heating _____________, generating _________________, and manufacturing and for transportation.
1. Fuels used to produce the high temperatures to melt ____________ _________ are _____________  __________. 

2. fuel used for transportation are those made from __________  ____________
C. Unwanted Heat:  occurs when the desired result is not heat. 
1. Byproduct: unwanted heat is a by product of the desired result. It is _______________.
2. Examples of byproducts are: heat from a light bulb, heat from an engine or other machine, and heat given off by the human body.

3. If a machine produces too much heat it can be _________________. This is why many machines are equipped with _____________ to cool off the engines. In a car, ____________ and _____________ in a ______________ help cool the engine down. In the human body, God has equipped us to ____________. By _______________ our body does not _________________. 
V. Heat in Space: in space travel controlling heat is necessary for the ________________ of the astronauts. Heat is a problem that needed to be controlled because when leaving and reentering the earth’s atmosphere, there is a lot of _________________ involved. ______________  causes ____________ that you can feel. In space craft, very large and moves very fast. ________________ is a concern because the craft could overheat and hurt or kill the astronauts inside.
A. Space Capsules: were the ______________ spacecraft to go into ______________. They had ______________ bottoms which were designed to ______________ them down when they reentered the earth’s atmosphere.  The problem was that it became very _____________ because of the amount of ________________. To cool the capsule, scientists put a ___________________ on the capsule that would melt and ___________________. As it ___________________, it helped to _______________ the capsule. Very similar to sweat does to people.
B. Space Shuttles: came after ____________  ____________ and are very different. They are _____________ , shaped similarly to airplanes and are designed to be reused.
1. Exterior Heat: a bigger spacecraft means more _______________  _______________. _____________ ____________ means the entire outside surface. The increased surface area meant that there is more area that can get destroyed by friction.  The frame needed to be protected also because it is made of _________________. ____________________ can melt at high temperatures.
a. Protecting the space shuttle: 

i. Because the shuttle returns to the earth gliding like a plane, which helps it _______________ down coming in, there are special _______________designed to protect against ______________ temperatures. 

ii. In areas that do not get the hottest, the space shuttle is protected by: a  heavy quilted waterproof _______________ _______________. 

2. Interior Heat
a. Insulation: used to keep _________________ heat outside and to keep enough _______________ inside so that the crew stays warm

b. The temperature in space is _____________ but the suns radiation ___________ objects up. By opening the _________________ doors, it helps to ___________ the ______________. By opening the ___________________ doors, pipes transfer some of the _________ from the inside of the _________________ to an area inside the ____________________ When the doors are ______________, the heat flows from the warm pipes in the cargo bay area to the coldness of space.
