Thermal Expansion

What happens when an object is heated?
Cooled?

Where do we see this type of expansion?

Doors sticking in the summer

Power lines sag more in the summer because they
are longer

4
Railway rails have to have gaps in them ' z
or they buckle under increased heat s

Bridges have expansion "teeth" to
allow them to move slightly as they heat
and cool
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Linear expansion (or contraction) of solids
depends on:

AL= aL AT
t

Coefficient of linear expansion a

A 4.5 m long piece of concrete is poured for a sidewalk when it is 15 °C.

The builders left a gap of 1.5 mm along the edge. What is the
maximum temperature the sidewalk can take?
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Similarly, volume expansion (or
contraction) of liquids depends on:

AV= BV AT
1

Coefficient of volume expansion 8
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At room temperature of 20 degrees C, the water's volume

expansion coefficient is 0.207E-3 and 'its linear e:

coefficient one third of that. 0.07E-3. With an ave HOW does aquatlc Irfe surwve in extremel cc:-ld conditions?
column of 3000m and a basin that stays the sam <

could rise by 60 cm for every degree of warmning P

— When the temperature of aimosphere falls
E"""—'-ﬁ‘ below 0°C, the water at the surface
g gradually freezes o jos, bul the water
under the ice layer remains at 4°C.
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A 400.0 mL pyrex (hard glass) bottle is full of ethanol at 288 K. How much
spills if the bottle is left out and the temperature increases to 307 K?
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