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Topic 4B - Internal Energy

The First Law of Thermodynamics

20 ]

Heat (q)

2.14 When a system is subjected to
constant pressure and is free to change
its volume, then some of the energy
supplied as heat may escape back into
the surroundings as work. In such a case,
the change in internal energy is smaller
than the energy supplied as heat.
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Contributions \. internal Energy

(c)
Vibrational Kinetic Energy
(~ 0.5 kdJ/mol at 300K for N,)

Attraction

: 2000
Translational Kinetic Energy
(~ 4 kJ/mol at 300 K for N,) o ‘ o o o

Repulsion
(b) (d)
Rotational Kinetic Energy Potential Energy

(~ 2.5 kJ/mol at 300K for N,)

20f3 12/21/2016 2:36 PM



Topic 4B - Internal Energy file:///C:/Teaching/Www-101H/Lecture_Notes/Topic_4B-s17.htm

Systems with the same temperature

_____ B |

D Tranglational kinetic monoatcmic l
energy gas malecuiar Internal
O Vibrational anc rotational gas g Energy
kinetic energy

- Fotential energy from
intermolecular forces

liquid or
sqid
What is the 1 gram cf 1 gram of
same and what water at cooper at
is different? 0°C C*C
‘ The same temperaturs
implies that the
average molecular
o R o e T S B N S kinetic enargy is
The intarnal T KE : the same*
energy is < o
not the sama. Specific haat
PE 0.092 za gT “C or 386 ./kg"C
Why is the Specifiz hezts are

specific heat of
water more than
10 times that of

copper?!

Specific eat | not the sam=a.
1 caligm *Cor —
4186 JkgC * Mora precisely, the translational
« netic energles are the same. The
roizt cnal and vibrational kinetic
znergies are neglected in this
s el fied illustration.

e

30f3 12/21/2016 2:36 PM



