Ch 2-1  ENERGY
Group activity: Brainstorm ideas relating to energy…Student answers
1.  List different types of energy

Sound, heat (thermal), light (radiant), nuclear, hydro, kinetic, potential, chemical, mechanical, gravitational, electrical, wind
2.  List why energy is important.
Photosynthesis, respiration, sun, energy needed for electricity, gasoline powers cars/trucks
3.  When is energy released or absorbed? Absorbed- Photosynthesis, cooking an egg, baking bread, chemical cold pack, melting, evaporation.
Released- lighting a match, hand warmer, freezing, condensation

Chemical Energy- the energy a substance possesses b/c of its chemical makeup; this encompasses potential and kinetic energy.
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**There is energy associated with the force of attraction that holds hydrogen and oxygen atoms together (chemical bond). A type of potential energy.
Example: Gasoline, when it’s bonds are broken a lot of energy is released that was once stored in the bonds.
-The electrons in each atom are moving, so they have kinetic energy.  
-There is also movement of the bonds which aren’t always exactly 105°.
ENERGY IS ALWAYS TRANSFERRED.  It cannot be created or destroyed.  This is called the Law of Conservation of Energy.
[image: image3.png]


Remember the calorimeters from biology?  Chemical energy from food is transferred to the surrounding water

Exothermic vs. Endothermic:

Exothermic-  Energy exits the system; Energy is released.
System vs. surroundings

System- all the components that are being studied.  We define the system.  Ex of systems:  

Ex of Exothermic reactions: lighting a match, hand warmer, freezing, condensation
Endothermic- Energy ENTERS the system; it is absorbed.
Ex: photosynthesis; you may not feel the temperature change but energy must be absorbed for the reaction to occur.  If there’s no energy-the reaction stops.

Physical changes of state: [image: image4.png]



1. Boiling or evaporation: 
H2O(l) + energy → H2O(g)  Endothermic- energy is absorbed
2. Melting:
H2O(s) +  energy →  H2O(l)  Endothermic
3. Freezing
H2O(l) → H2O(s) + energy
Exothermic- energy given off (produced)
4. Condensation
H2O(g)  → H2O(l) + energy
Exothermic
Heat vs. Temperature:

Heat- the total energy that can transferred from an abject that is hotter to an object that is cooler.

You can’t transfer cold only heat!        [image: image5.png]001 hale Vb -
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When you walk outside in the winter and get cold, your body is actually losing heat to the surroundings.
Temperature- a measure of the average kinetic energy of an object.
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Guassian curve – bell curve shows average
X axis= speed of particles (kinetic energy), y axis = #of particles
That explains why an ice cube can evaporate in the freezer.

-An ice cube can evaporate in the freezer (not boil) over about 2 weeks because temperature is only an average.  In this case average means that some of the particles have less kinetic energy and some have more.  The water molecules with the highest energy can break free from the surface of the ice cube.

Or a puddle evaporates by early afternoon on a cool day.

Temperature scales:

Absolute Zero – the coldest possible temperature, where all motion of particles stops.  This temp has not been reached in the laboratory, but very close.

Kelvin Scale- has no negative values!


0k=  -273.15°C (notice that the value of Kelvin is always higher)
 °C = K – 273
   
and  K= °C + 273

Pg. 45 #7,8 Show work
Given  °C, add 273.15
Given K, subtract 273.15

Specific Heat Capacity, CP
The amount of energy required to raise the temperature of 1 gram of a substance 1°C.

Units of energy=__Joule, J__ (about 1 joule of energy is expelled when you bring a cheeseburger to your mouth)

Quantity of Matter measured in- __Grams, g____

Temperature measured in- __Celcius, °C ___or it could be Kelvin_____

	Substance
	Specific Heat Capacity  
at 25oC in J/goC

	H2 gas
	14.267

	He gas
	5.300

	H2O(l)
	4.184

	lithium
	3.56

	ethyl alcohol
	2.460

	ethylene glycol
	2.200

	ice @ 0oC
	2.010

	steam @ 100oC
	2.010

	vegetable oil
	2.000

	sodium
	1.23

	air
	1.020

	magnesium
	1.020

	aluminum
	0.900

	Concrete
	0.880

	glass
	0.840

	potassium
	0.75

	sulphur
	0.73

	calcium
	0.650

	iron
	0.444

	nickel
	0.440

	zinc
	0.39


ex.  Tin cup of coffee CP = .228J/gC


Copper cup of coffee  CP = .385J/gC

?Which would burn your hands faster?    

Tin, b/c it takes less energy, 0.228J, to heat it 1°C
?Which will cool faster?  

Tin, elements with lower specific heat values, heat faster and cool faster.

ex2.  Which ocean water would be warmer to swim in:

Sunny 85F day in June or cloudy 85F day in Sept?  

September, it takes all summer to heat water b/c it has a specific heat of 4.18J/g°C.  Even if it was 60°C in September, the water would still be warm.
ex 3.   How much energy would it take to heat 2g of zinc 1°C?  

If the CP Zn= .39J/g°C

2(.39) = .78J
ex 4 How much energy would it take to heat 4g of zinc?  4 x 39 = 1.56J
What is the CP of zinc? Still .39J/g°C

ex 5 If at 0° it takes .39J to heat zinc to 1°C, how much energy does it take to heat zinc from 1°C to 2°C?  .39J more
So from 0° to 2°C it would be 2 x .39 = .78J
