PHYSICS

HEAT - Introduction
· The SUN, Our Source of Heat

· Temperature … is how ________________ an object is compared to some standard.

· Fahrenheit – freezing: _____°F boiling: _______°F 
Celsius – freezing: _______°C boiling: _________°C
Kelvin – freezing: ________°K boiling: _________°K 
 - 0°K is ____________, which is believed to be the lowest possible temperature that can be reached


· Heat … is caused by the _____________ of the molecules of a substance.
· Red Hot Steel

· Extreme Expansion of propane + O2
· Extreme Cold: Nitro Cream
· 3 Bowls of hot, cold, and lukewarm water
· Stress Friction on Hangar

· Cold … is the ____________ of heat.

· Q: If you apply the same amount of heat to a 1 Liter and a 2 Liter container of water, and the 1 Liter container goes up 12°C; how much will the temperature of the 2 Liter container go up?

· Calorie … is the measurement of heat. 
1 calorie = the heat required to raise _________ gram of water __________ Celsius degree.
Another dimensional unit of heat is the __________. (1 calorie = 4.184 joules)
Food ‘Calories’ are actually _______________, so a ‘10 Calorie’ peanut really has 10,000 calories or energy.

	Substance
	Specific Heat

	Pb
	0.130

	Al
	0.901

	Cu
	0.384

	Fe
	0.449

	H2O
	1.000


· Specific Heat … is the amount of calories to raise 1 gram of a substance 1 Celsius degree.
Below are some typical specific heats.








· Specific Heat of different objects cause different rise in temperature

· Thermal Expansion … molecules move apart when they get more _______________ causing the heated substance to expand.
Examples: 
- bimetallic strip in (thermostats, blinkers)
- expansion joints and rockers on bridges
· Ping Pong Ball in boiling water

· Bimetallic Strip

· Hot Marble in cold water
· Homemade Thermometer

· Expanding Pendulum

· Homemade Blinker from Bimetallic Strip

· Weights of hot and cold air on homemade balance
· Weights of hot and cold water on laboratory balance


· Water … handles Heat quite differently from other substances.

· Water has huge specific heat of ________ so it can hold water through the winter and cool things in summer (and help the body keep a moderate temperature).
· Water is most sensitive at _________°C (which is _________°F – body temperature).
· Water contracts from 100°C down to __________°C, but expands from there down to 0°C thus causing ice to rise (leaving relatively warm, non-freezing water below to protect wildlife).
· Ice Bomb
Worksheet

· Fahrenheit – freezing: ____ °F boiling: ____ °F 

Celsius – freezing: ____ °C boiling: ____ °C

Kelvin – freezing: ____ °K boiling: ____ °K 

 - 0°K is absolute zero, which is believed to be

 ___________________________________________________________________


· Heat … is caused by the ______________ of the molecules of a substance.

· Cold … is the absence of ___________ .

· If you apply the same amount of heat to a 1 Liter and a 2 Liter container of water, and the 1 Liter container goes up 12°C; how much will the temperature of the 2 Liter container go up?


· Calorie … is the measurement of heat. 
1 calorie = the heat required to raise 1 ______ of water 1 _______ degree.
Another dimensional unit of heat is the joule. (1 calorie = 4.184 joules)

· Thermal Expansion … molecules move apart when they get more kinetic energy causing the heated substance to expand.
Give one example: 
- ____________________________________________________________


· Water … handles Heat quite differently from other substances.

· Water has huge specific heat of _____ so it can hold heat through the winter and cool things in summer (and help the body keep a moderate temperature).

· Water is most sensitive at _____°C (which is _____°F – body temperature).
· Water contracts from 100°C down to _____°C, but expands from there down to 0°C thus causing ice to rise (leaving relatively warm, non-freezing water below to protect wildlife).


· Food wrappers normally refer to calories. Estimate them in joules.

	Mini bagel with cream cheese: 210 calories
	Half orange and cup of skim milk: 125 calories

	Half-sandwich and baked chips: 530 calories
	A turkey sandwich: 440 calories

	Super-sized snack: 670 calories
	Right-sized snack: 240 calories

	Bottled water and a medium apple: 72 calories
	Big plate of spaghetti and loaded salad: 1,626 calories

	Right-sized plate of spaghetti and salad: 619 calories
	A cup of skim milk: 90 calories


