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Objects A and B have the same mass and both are at room
temperature. We have ¢, > cg and k, > kg. If each 1s dropped into an
equivalent volume of 80°C water (iﬁllated from the environment),

we can say that: o
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A) Object A will reach equilibrium faster and end up at a higher

temperature.

B) Object A will reach equilibrium faster and end up at a lower
temperature.

C) Object A will reach equilibrium slower and end up at a higher
temperature.

D) Object A will reach equilibrium slower and end up at a lower
temperature.

E) Both objects A and B will end up at the same temperature.
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Objects A and B have the same mass and both are at room
temperature. We have ¢, > cg and k, > kg. If each 1s dropped into an
equivalent volume of 80°C water (iﬁllated from the environment),

we can say that: \
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A) Object A will reach equlhbrlum faster and end up at a hlgher

temperature. /7\” el = \x«\ Slows 1n —(» AD
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Object A will reach equilibrium faster and encﬁlp at a lower

temperature. \”'0” Cateles mont caarey Sor a give- -\u~\
C) Object A will reach eq ilibrium slower and lnd up at a hlgﬁ
temperature. a9 ext Lrom wirter have
D) Object A will reach equllqbrlum lowerand end up at a lower
temperature.
E) Both objects A and B will end up at the same temperature.
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THERMAL CoNDUCTIVITY: Determines heat
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Sketch graphs (one for each block) showing how you expect the
- temperatures of the two blocks to behave as a function of time.
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Sketch a graph of how the temperature behaves as a function
of time at early times (remembering that the two blocks have
already been connected for a while).
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Q = Mc AT

T
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Worksheet #4: what is the change in temperature dT of the
cooler block that occurs in a small time dt?
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H—-b M ¢ Q = Mc AT

A heat current H flows into the cooler block. In a time dt, what is
the change dT in the temperature of this block (in terms of dt
and the quantities shown)?

Hint: how much heat enters the block during this time?
Click A if you are done and complete question 4.

Click B if you and your neighbors are stuck.

EXTRA: If we define A=T, —T,, can you find what dA/dt is
IS in terms of A, k, A, ¢, L, and M?



H—-b M ¢ Q = Mc AT

A heat current H flows into the cooler block. In a time dt, what is
the change dT in the temperature of this block (in terms of dt
and the quantities shown)?

Hint: how much heat enters the block during this time?

Tw 4ime dt, lheat added is Q = Hdt.
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H—-b M ¢ Q = Mc AT

A heat current H flows into the cooler block. In a time dt, what is

the change dT in the temperature of this block (in terms of dt
and the quantities shown)?

Hint: how much heat enters the block during this time?

Tw 4ime dt, lheat added is Q = Hdt.

We have JT=2 S AT—-M—At

Mc



What is the change in temperature
dT of the cooler block that occurs in Q = Mc AT
a small time dt?
T, =T,
H= kAR <
Cool block:
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Extra part:

A=T,-1
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The second house has insulation that is twice as thick and made
with a material that has half the thermal conductivity. To maintain
the same inside temperature, the amount of fuel needed to be
burned by the furnace in the second house is:

A) The same B) 1/2 as much C) 1/4 as much
D) 1/8 as much E) 1/16 as much
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The second house has insulation that is fwice as i‘E and ta e*,:“ﬁ;

with a material that has half the thermal conductivity. To maintain
the same inside temperature, the amount of fuel needed to be
burned by the furnace in the second house is: L s 4suble
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A) The same B) 1/2 as much (CC)1/4 as much”’
D) 1/8 as much E) 1/16 as much . H s 2
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Material

Hardwood siding (1 in. thick)
Wood shingles (lapped)

Brick (4 in. thick)

Concrete block (filled cores)
Fiberglass batting(3.5 in. thick)
Fiberglass batting(6 in. thick)
Fiberglass board (1 in. thick)
Cellulose fiber(1 in. thick)

Flat glass (0.125 in thick)
Insulating glass(0.25 in space)
Air space (3.5 in. thick)

Free stagnant air layer
Drywall (0.5 in. thick)
Sheathing (0.5 in. thick)

R value(ft>-°F-hr/BTU)
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0.91
0.87
4
1.93
10.9
18.8
4.35
3.7
0.89
1.54
1.01
0.17
0.45
1.32
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