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Clicker: A steel ball does not quite fit through a hole in a copper

plate. If Ol e < O

by

A. Heating the system

B. Cooling the system

C. Either A or B will work
D. Neither A nor B will work

copperr WE could help the ball fit through the hole

AL =L, AT

EXTRA: does the hole get larger or smaller when we heat

the system? Why?
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Clicker: A steel ball does not quite fit through a hole in a

copper plate. If Olo) < Olgpper, WE could help the ball fit
through the hole by

Heating the system AL- = L AT
o

Cooling the system
Either A or B will work
Neither A nor B will work

00>

EXTRA: does the hole get larger or smaller when we heat
the system? Why?



Clicker: A steel ball does not quite fit through a hole in a

copper plate. If Ol.o) < Olgpper, WE could help the ball fit
through the hole by

\oa“‘(’ hole both -QXPA"‘A)

bt hole dFa.le vwoye
Since K¢, 2 steel

(CA._Heafing the system>

B. Cooling the system g

C. Either A or B will work
D. Neither A nor B will work l O|— O
-

EXTRA: does the hole get larger or smﬁr when we heat
the system? Why? IM|9_ FOWS I~ 'orofw-lw‘m +
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Clicker: In some car engines, the piston is aluminum
(o0 =2.4 X 107), while the cylinder is cast iron (= 1.2 X 10). If
the engine needs to operator between 0°C and 120°C, which of
these is not a good design:

/Sparkplug

A) The piston barely fits in the cylinder at 120°C

B) The piston barely fits in the cylinder at 0°C

Cylinder:

Piston-4
Head é el 9
N ———

Piston

EXTRA: what do we need to worry about if the
engine gets too hot? Too cold?

AL=al,AT




Clicker: In some car engines, the piston is aluminum
(o0 =2.4 X 107), while the cylinder is cast iron (= 1.2 X 10). If
the engine needs to operator between 0°C and 120°C, which of
these is not a good design:

/Sparkplug

A) The piston barely fits in the cylinder at 120°C

@) The piston baTe_Iy,ﬁts in the cylinder at (@ N ILengﬂ,
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EXTRA: what do we need to worry about if the

engine gets too hot? Too cold?

AL=al,AT
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AV=BV, AT

also afflies o 'Jquids



Clicker: When heated, each side of a cube of material expands
by 0.1%. As a percentage of the original volume of the cube, the
extra volume (shown in the third picture) after the expansion is

A) 0.0000001% B) 0.001% C) 0.1% D) 0.3%

E) There is not enough information
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- AV=BV, AT

also afflies o ln'quids
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Clicker: Which of these is closest to the order of

moowx>

magnitude of the Young's modulus of your
marshmallow?

102 Pa
104 Pa
10° Pa
108 Pa
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