
Recitation 4



2

TX = 𝑚 TY + 𝑏

𝑚 =
TX2 − TX1
TY2 − TY1

=
375.0 − −125.0

−30.00 − −70.00
=
25

2
.

𝑏 = TX1 −𝑚TY1 = −125.0 −
25

2
−70.00 = 750.0°.

TX =
25

2
TY + 750.0°.

TX3 =
25

2
50.00° + 750.0° = 1375°X.
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∆𝑉gly − ∆𝑉Al = 𝑉𝛽gly∆𝑇 − 𝑉𝛽Al∆𝑇 = 𝑉∆𝑇 𝛽gly − 𝛽Al

= 100 cm3 6.0C° 5.1 × 10−4/C° − 3 2.3 × 10−5/C°

= 0.26 cm3.



𝑄1 = 𝑐𝑚∆𝑇 = 236
J

kg ∙ K
0.130 kg 1235 K − 288.0 K = 29.05 kJ.

𝑄2 = 𝐿𝐹𝑚 = 105 kJ/kg 0.130 kg = 13.65 kJ.

𝑄 = 𝑄1 + 𝑄2 = 29.05 kJ + 13.65 kJ = 42.7 kJ.

𝑐 = 236 J/ kg ∙ K ; 𝑇𝑚 = 1235 K; 𝐿𝐹 = 105 kJ/kg;



−𝐿𝑣𝑚𝑠 + 𝑐𝑚𝑠 50°C − 100°C + 𝐿𝐹𝑚𝑖 + 𝑐𝑚𝑖 50°C − 0.0°C = 0

−𝐿𝑣𝑚𝑠 − 50C° 𝑐𝑚𝑠 + 𝐿𝐹𝑚𝑖 + 50C° 𝑐𝑚𝑖 = 0

𝑚𝑠 =
𝐿𝐹 + 50C° 𝑐

𝐿𝑣 + 50C° 𝑐
𝑚𝑖 =

333 J/g + 50C° 4.187 J/g ∙ K

2256 J/g + 50C° 4.187 J/g ∙ K
150 g

= 33 g.





The work in a 𝑝-𝑉 is given by the area under the 𝑝 curve. The area of a
single square in the 𝑝-𝑉 diagram is

𝑉0
𝑝0
4
= 1.0 m2

40 Pa

4
= 10 J

a)
𝑊 = 12 10 J = 120 J.

b)

𝑊 = 3 10 J +
9

2
10 J = 75 J.

c)
𝑊 = 3 10 J = 30 J.



𝐸𝑖𝑛𝑡,𝑖 = 𝐸𝑖𝑛𝑡,𝑓 ⟹ ∆𝐸𝑖𝑛𝑡 = 0.

∆𝐸𝑖𝑛𝑡 = 𝑄 −𝑊 = 0 ⟹ 𝑄 = 𝑊

𝑊 = −
1

2
20 Pa 3.0 m2 = −30 J.

𝑄 = −30J.



a)
𝑃1 = 𝜀𝜎𝐴1 𝑇env

4 − 𝑇4

𝐴1 = 2𝜋𝑟1ℎ1 + 2 𝜋𝑟1
2 = 2𝜋 0.025m 0.025m 2 + 2𝜋 0.025m

= 1.18 × 10−2m2

𝑃1 = 0.85 5.67 × 10−8
W

m2 ∙ K4
1.18 × 10−2m2 323 K 4 − 303 K 4

= 1.4 W



b)
𝑉2 = 𝑉1

𝜋𝑟2
2ℎ2 = 𝜋𝑟1

2ℎ1

ℎ2 =
𝑟1
𝑟2

2

ℎ1 =
2.5 cm

0.50 cm

2

5.0 cm = 125 cm

𝑃2
𝑃1

=
𝜀𝜎𝐴2 𝑇env

4 − 𝑇4

𝜀𝜎𝐴1 𝑇env
4 − 𝑇4

=
𝐴2
𝐴1

=
2𝜋𝑟2ℎ2 + 2 𝜋𝑟2

2

2𝜋𝑟1ℎ1 + 2 𝜋𝑟1
2 =

𝑟2ℎ2 + 𝑟2
2

𝑟1ℎ1 + 𝑟1
2

=
0.50 cm 125 cm + 0.5 cm 2

2.5 cm 5.0 cm + 2.5 cm 2
= 3.3.





𝑃ice = 𝑃wtr

𝑘ice 𝐴
𝑇int − 𝑇C
𝐿ice

= 𝑘wtr 𝐴
𝑇H − 𝑇int
𝐿water

𝐿ice
𝐿wtr

=
𝑘ice
𝑘wtr

𝑇int − 𝑇C
𝑇H − 𝑇int

=
0.40

cal
m ∙ C°

0.12
cal

m ∙ C°

0.0°C − −5.0 °C

4.0 °C − 0.0°C
= 4.17.

𝐿ice + 𝐿wtr = 1.4

𝐿ice +
𝐿ice
4.17

= 1.4

𝐿ice =
1.4

1 + 1/4.17
= 1.1 m


