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Heat vs Temperature
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Temperature — What is it?

Measure of how hot or cold something feels

Temperature is the average
of the molecules of a substance
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Temperature Scales

It is important that we can quantify temperature
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Absolute Zero

At absolute zero, all molecules
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Celsius and Kelvin

Temperature (K) = Temperature (°C) + 273
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Temperature Scales
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Did you hear about the man who got cooled to absolute zero?

He's OK now.




Temperature

Which rock has a higher temperature (average kinetic energy)?




Temperature

Which has a higher temperature?

Burning Match Ice Sculpture




Average Kinetic Energy

kg — Boltzmann's constant

Ex = —kBT kp =1.38x 10723 J K1
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IB Physics Data Booklet

B.1 Thermal energy transfers P m
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E = EkBT
Q =mcAT
Q=mL
AQ __ AAT
At Ax
L=cAT?
L
b= —
47d?
dnaxT =2.9x10°mK | Quantity Symbol | Approximate value
Acceleration of free fall g 9.8ms™ (Earth’s surface)
Gravitational constant G 6.67 x10""Nm* kg™
Avogadro constant N, 6.02x10%* mol™
Gas constant R 8.31JK'mol™
Boltzmann constant kg 1.38x1072 JK™
Stefan—Boltzmann constant o 5.67x10°*Wm?K™
Coulomb constant k 8.99x10°Nm?C>




Try This | 1

Calculate the average translational kinetic
energy of molecules in the air at 27°C




What is Kinetic Energy?

kg — Boltzmann's constant

- 3
Ex = §kBT kp =138x 10723 JK?




Try This | 2

Calculate the average speed for oxygen molecules at 0°C.
(the mass of an oxygen molecule is 5.32 x 10-%¢ kq)
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Ek=_kBT= Emv




Which molecules move faster?

H, gas at 23°C O, gas at 23°C
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n O

1.01 16.00




Total Internal Energy

Eint = Ex t+ Lp




Internal Energy

Which rock has a higher internal energy?
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Internal Energy

Which has more internal energy?

Burning Match Ice Sculpture
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Heat is the of thermal energy

Always flows from to




Heat Flow

Which is correct?

Heat flows from the eat flows from the ice
hand to the ice cube cube to the hand




Heat Flow

Why does heat flow?

High Temperature  Low Temperature

Heat transfer >




Energy is Energy

r/NoStupidQuestions
MrWaterplant 3.0k points 6 days ago

If kinetic energy is converted into thermal
energy, how hard do I have to slap a chicken to
cook it?
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