DIFFERENT FORMS OF ENERGY

HEAT
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OUR SUN IS THE MAIN SOURCE OF ENERGY IN OUR SOLAR SYSTEM.

HEAT IS THE MOVEMENT OF THERMAL ENERGY FROM A SUBSTANCE AT A HIGHER TEMPERATURE TO ANOTHER AT A LOWER TEMPERATURE.
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TEMPERATURE IS A MEASURE OF THE AVERAGE KINETIC ENERGY OF THE INDIVIDUAL PARTICLES OF MATTER.

THERMAL ENERGY IS THE TOTAL ENERGY OF ALL OF THE PARTICLES IN A SUBSTANCE.

HEAT IS THERMAL ENERGY MOVING FROM A WARMER OBJECT TO A COOLER OBJECT. 
HEAT IS TRANSFERRED BY:
a) CONDUCTION

b) CONVECTION

c) RADIATION

CONDUCTION

CONDUCTION IS THE TRANSFER OF THERMAL ENERGY BETWEEN PARTICLES WITHIN A SUBSTANCE.
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THINK OF A METAL SPOON IN A POT OF WATER BEING HEATED ON AN ELECTRIC STOVE. THE FAST-MOVING PARTICLES OF THE HOT ELECTRIC COILS COLLIDE WITH THE SLOW-MOVING PARTICLES OF THE HOT POT.
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HEAT IS TRANSFERRED, CAUSING THE SLOWER PARTICLES TO MOVE FASTER.  

THEN THE PARTICLES OF THE POT COLLIDE WITH THE PARTICLES OF THE WATER, WHICH IN TURN COLLIDE WITH THE PARTICLES AT ONE END OF THE SPOON.

AS THE PARTICLES MOVE FASTER, THE METAL SPOON BECOMES HOTTER.  SEE P. 440
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CONVECTION

CONVECTION IS THE TRANSFER OF THERMAL ENERGY BY THE MOVEMENT OF CURRENTS WITHIN A FLUID. SEE P. 440-441
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HEAT TRANSFER BY CONVECTION IS CAUSED BY DIFFERENCES OF TEMPERATURE AND DENSITY WITHIN A FLUID.

WHEN A FLUID IS HEATED, THE PARTICLES MOVE FASTER.  THIS CAUSES THE DENSITY TO DECREASE. 

WHEN THE FLUID COOLS, ITS PARTICLES MOVE MORE SLOWLY AND SETTLE TOGETHER MORE CLOSELY. AS THE FLUID BECOMES COOLER, ITS DENSITY INCREASES.
IN A POT, THE COOLER DENSE MATERIALS SINK TO THE BOTTOM AND THE WARMER RISE.  
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THE HEATING AND COOLING OF THE FLUID CHANGES THE FLUID’S DENSITY, AND THE FORCES OF GRAVITY COMBINE TO SET CONVECTION CURRENTS IN MOTION.  
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PLATES AT OUR PLANET’S SURFACE MOVE BECAUSE OF THE INTENSE HEAT IN THE EARTH’S CORE THAT CAUSES MOLTEN ROCK IN THE MANTLE LAYER TO MOVE. 

IT MOVES IN A PATTERN CALLED A CONVECTION CELL THAT FORMS WHEN WARM MATERIAL RISES, COOLS, AND EVENTUALLY SINK DOWN.  AS THE COOLED MATERIAL SINKS DOWN, IT IS WARMED AND RISES AGAIN.
http://www.youtube.com/watch?v=_HBAwzF9uMk
RADIATION
RADIATION IS THE TRANSFER OF ENERGY BY ELECTROMAGNETIC WAVES.
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RADIATION DOES NOT REQUIRE MATTER TO TRANSFER THERMAL ENERGY. 
THE SUN’S ENERGY REACHES EARTH AFTER TRAVELING THROUGH MILLIONS OF KILOMETERS OF EMPTY SPACE.

http://www.guardian.co.uk/science/video/2012/apr/17/solar-flare-sun-video
http://www.youtube.com/watch?v=g4iD-9GSW-0
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LIGHT
LIGHT IS ENERGY THAT IS TRANSFERRED THROUGH SPACE.
LIGHT TRAVELS VERY RAPIDLY, BUT IT DOES HAVE A FINITE VELOCITY. 
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SOUNDS TRAVELS 761 MPH
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IN VACUUM, THE SPEED OF LIGHT IS 186,282 MILES PER SECOND (OR NEARLY 300,000 KILOMETERS PER SECOND).

ELECTROMAGNETIC ENERGY IS THE ENERGY OF LIGHT AND OTHER FORMS OF RADIATION
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THE LIGHT WE SEE TODAY IS A FORM OF ELECTROMAGNETIC ENERGY.  ELECTROMAGNETIC ENERGY TRAVELS IN WAVES.  THESE WAVES HAVE SOME ELECTRICAL PROPERTIES AND SOME MAGNETIC PROPERTIES.  

SPECIFIC HEAT

THE ABILITY OF A SUBSTANCE TO ABSORB HEAT ENERGY IS CALLED SPECIFIC HEAT.
THE SPECIFIC HEAT OF A SUBSTANCE IS THE NUMBER OF CALORIES NEEDED TO RAISE THE TEMPERATURE OF ONE GRAM OF THAT SUBSTANCE ONE CELSIUS DEGREE.  

SPECIFIC HEAT CAN BE USED TO CALCULATE THE AMOUNT OF HEAT GAINED OR LOST BY A SUBSTANCE.  

THE HEAT GAINED OR LOST BY THE SUBSTANCE IS EQUAL TO THE PRODUCT OF ITS MASS TIMES ITS CHANGE IN TEMPERATURE TIMES ISTS SPECIFIC HEAT

HEAT GAINED OR LOST = MASS X CHANGE IN TEMPERATURE X SPECIFIC HEAT.

FORMULA = m X ∆ T X s.h

EX. HOW MUCH HEAT IS NEEDED TO RAISE THE TEMPERATURE OF 4 GRAMS OF ALUMINUM 5 CO?  THE SPECIFIC HEAT OF ALUMINUM IS .22 Cal /g.C0.

HEAT AND PHASE CHANGES

THE PHYSICAL CHANGE OF MATTER FRPM THE SOLID PHASE TO THE LIQUID PHASE IS CALLED A PHASE CHANGE.

PHASE CHANGES OCCUR WHEN A SOLID BECOMES A LIQUID.  

A CHANGE IN PHASE REQUIRES A CHANGE IN HEAT ENERGY.

THE AMOUNT OF HEAT NEEDED TO CHANGE ONE GRAM OF A SUBSTANCE FROM THE SOLID PHASE TO THE LIQUID PHASE IS CALLED HEAT OF FUSION.
THE HEAT OF FUSION FOR ICE IS 80 CALORIES PER GRAM, 80 cal /g.

IN ORDER TO MELT ONE GRAM OF ICE, 80 CALORIES OF HEAT IS NEEDED. 

THE AMOUNT OF HEAT NEEDED TO CHANGE ONE GRAM OF A SUBSTANCE FROM THE LIQUID PHASE TO THE GAS PHASE IS CALLED HEAT OF VAPORIZATION.

THE HEAT OF VAPORIZATION FOR WATER IS 540 CALORIES PER GRAM, 540 cal /g.

PROBLEM SET

CALCULATING HEAT ENERGY

1. Calculate the heat lost by 10 g of copper if it is cooled from 35 degree Celsius to 21 degree Celsius.

Ans. 12.6 cal

2. Ten g of a certain substance gained 16.5 cal of heat when the temperature increased from 70 degree Celsius to 85 degree Celsius.  What is the specific heat of the substance?

Ans. .11 cal/g

3. If a piece of copper (specific heat = .09) gains 450 calories of heat when the temperature is raised 20 degree Celsius, what is the mass of the copper?
Ans. 250 g
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