
Recitation 5
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Remember!

𝑝𝑔 = 𝑝 − 𝑝0
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𝑝1𝑉1 = 𝑛𝑅𝑇1 ⇒ 𝑛 =
𝑝1𝑉1
𝑅𝑇1

𝑝2 =
𝑛𝑅𝑇2
𝑉2

=
𝑝1𝑉1
𝑅𝑇1

𝑅𝑇2
𝑉2

= 𝑝1
𝑉1𝑇2
𝑉2𝑇1

= 2.66 × 105 Pa
1.64 × 10−2 m3 300 K

1.67 × 10−2 m3 273 K

= 2.87 × 105 Pa.

𝑝𝑔2 = 𝑝2 − 𝑝0 = 1.86 × 105 Pa.
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𝑣𝑟𝑚𝑠 =
3𝑅𝑇

𝑀
=

3𝑅𝑇

𝑚𝑒𝑁𝐴
=

3 8.31
J

mol ∙ K
2.00 × 106 K

9.11 × 10−31 kg 6.02 × 1023 mol−1

= 9.53 × 106
m

s
.
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a)
𝑊 = 𝑝∆𝑉 = 1.01 × 105 Pa 100 × 10−6 m3 − 50.0 × 10−6 m3 = 5.05 J.

∆𝐸int = 𝑄 −𝑊 = 20.9 J − 5.05 J = 15.9 J.

b)

𝐶𝑝 =
𝑄

𝑛∆𝑇
=

𝑄𝑅

𝑛𝑅∆𝑇
=

𝑄𝑅

𝑝∆𝑉
=
𝑄𝑅

𝑊
=
20.9 J

5.05 J
𝑅 = 4.13 𝑅.

c)
𝐶𝑉 = 𝐶𝑝 − 𝑅 = 3.13 𝑅.
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a)

𝑛 =
𝑀sam

𝑀
=

12.0 g

32.0 g/mol
= 0.375 mol.

b)

𝑄 = 𝑛𝐶𝑝∆𝑇 = 0.375 mol
7

2
8.31

J

mol ∙ K
125°C − 25°C = 1.09 × 103 J.

c)

𝐸int
𝑄

=
𝑛𝐶𝑉∆𝑇

𝑛𝐶𝑝∆𝑇
=
𝐶𝑉
𝐶𝑝

=

5
2
𝑅

7
2
𝑅
=
5

7
= 0.714.
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a)
𝑝𝑓𝑉𝑓

𝛾
= 𝑝𝑖𝑉𝑖

𝛾

𝑝𝑓 = 𝑝𝑖
𝑉𝑖
𝑉𝑓

𝛾

= 1.2 atm
4.3 L

0.76 L

1.40

= 14 atm.

b)
𝑇𝑓𝑉𝑓

𝛾−1
= 𝑇𝑖𝑉𝑖

𝛾−1

𝑇𝑓 = 𝑇𝑖
𝑉𝑖
𝑉𝑓

𝛾−1

= 310 K
4.3 L

0.76 L

0.40

= 620 K.


