Energy: Heat vs. Temperature
HW Assignment: Please write on this sheet. 
1. Look at the title and the bold titles. What is the major goal of this reading?

2.  Just by glancing at the text, what are some important terms/definitions that you are about to read about? How do you know they are going to be important? 

3. Code each paragraph of the text:

· [image: image1.emf][image: image2.emf]Use a    +   to mark paragraphs that you understand

· Use a                  to mark paragraphs that are confusing. If confusing, write questions you have about them here:

Energy
In science, energy is a measure of how much change can occur in a system. This includes changes in motion, position, shape, volume, pressure, temperature, and even chemical composition. Energy is a measurable quantity, like length, that gauges how much change has happened or might happen. Like other measureable quantities, energy is expressed as a number with a standard unit-typically the Joule (J). Energy can by present due to the motion of matter (moving matter can cause change) or energy can be present due to the relative positions of matter (a stretched rubber band has the potential to cause change). 


Heat Energy (HE) is a result of the random motion of particles. Matter is made of atoms and molecules. If this matter is above the temperature of absolute zero, then those particles are constantly vibrating, rotating, and/or moving randomly from one place to another. The higher their temperature, the more they are moving. As a result of this motion, they are said to have heat energy. Because these particles are in motion, they can cause change. For example, they can get other particles vibrating, rotating, and/or moving randomly around. In some ways, heat energy is not really any different from kinetic energy – it’s just the kinetic energy of individual particles. We make this distinction because an object can have kinetic energy because the object is in motion (ex. A dolphin swimming to the north) and it can have heat energy because the particles that make up the object are vibrating, rotating, and moving about (ex. The dolphin’s particles are moving randomly about). 

Energy Transfers

Whenever objects interact, there’s almost always a transfer of energy between them. An energy transfer is when the type or amount of energy in one part of a system changes. For example, as a child builds a sand castle, the chemical potential energy stored in the child’s body is transferred to kinetic energy as the child’s hands pat the sand into place. 
What is temperature?
When the heat energy of a material increases, the material’s temperature increases. The temperature of a material is an indicator of how much the particles of the material are moving on average. If you stuck a thermometer in a material that is absorbing sunlight waves, you’ll see a rise in its temperature as light energy is transferred to the particles, making them move more (thus increasing the heat energy). 

Temperature is not a measurement of the total amount of heat energy a material has. The total amount of heat energy a material has is the sum of all the heat energy all its particles have. Two blocks of the same material with the same temperature can have different amounts of total heat energy. The block on the right has twice as much material, so it has twice as many particles moving and thus twice as much heat. 

 The distinction between heat and temperature can be appreciated through the following example. Compare a pot of water at 90°C (close to the boiling point of water) with a bathtub filled with water at 40°C. The water in the pot has a higher temperature than the water in the tub. However, the water in the tub has more heat because the tub contains so many more molecules of water. Heat, remember is the total amount of kinetic energy of all of the atoms or molecules composing a substance. 
4. In class you were challenged to warm room temperature water to 30°C. Use this scenario to draw AND explain the difference between heat and temperature at the particle level. 
