
HOMEWORK 1, THERMAL PHYSICS (PHY306)

1. (a) Using data from chapter 2, calculate how much energy is needed to make a cup
of tea (.2 kg of water, from T = 20oC to 100oC).

(b) Assuming world energy production is 1013W , how much boiling water one can get in
1 year? Visualize it by assuming this water is making a cube of size L: how many meters
such L will be? (1m3 of water weights 103 kg.)

2.exercise (3.3)
3.exercise (3.5)
4.exercise (3.8) (a) and (b)
5. A model for rubber string is a one-dimensional chain of molecules, each with length

a. Molecules are joined at their ends in a way, that the next one can go left or right with
equal probability. If we denote n+ the number going to the right and n� the number going
to the left, they satisfy the relations

n+ + n� = N, X = a(n+ � n�)

where N is their total number and X is the length of the chain.
(a) what is the probability of having a given X, denoted by W (X)?
(b) Using Sterling’s formula, calculate the entropy of the chain S = kBlog(W )
(c) Calculate the “entropic force”

F = �kbT
@S

@X
at small x ⌧ Na and large x ! Na length of the chain
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