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D0, Aletta Jacobshal 01

t can be reached in this exam is 90.

of rmodynamics in your own words. (2 pt)
§ ﬁéﬂt engines have the highest efficiency and why efficiency is always

for the statistical definition of the (2pt) Tew @ e’ 'u{u (.
sting”) is described by the reaction

» 2 Fe,04(solid), that is accompanied by a decrease in entropy
plain why this process occurs spontaneously. (5 pt)

lecular hydrogen (0O,). We can assume it behaves as a perfect gas. Explain,
ons the molar heat capacity equals to Cy=5/2 R. (3 pt)
g relationship: (3 pt)

. aT dp
' (ﬁ)s 2 (as)
: tated cylinders, A and B, of equal volume, both equipped with pistons,
V'K valve. Initially A has its piston fully withdrawn and contains a perfect
rature T, while B has its piston fully inserted, and the valve is
al Temperature of the gas after the valve is fully opened and the gas

iLlu’ -"!lling out the piston B; piston A remains stationary. The thermal
fers can be ignored. (10 pt)

pands isothermically from volume V; to volume V..

he cylinder decreases from p;=200 kPa to p.,=100
f the surroundings), i.e. the standard atmospheric
always in thermal equilibrium with the

e



. .‘ A frictional force between the
to the (decreasing) pressure in the
'eration. Cylinder anq piston are perfect

frictional force

roundings. (8 pt)

"iehahge_- in internal energy (AU) of the (perfect!) gas in the cylinder during

b) together with the thermodynamic definition of entropy, to
ge of the surroundings. (8 pt)
opy change of the system and the surroundings. (7 pt)

cle (15 pt)

veen two heat reservoirs 1 and 2, that have constant

2 (with T; unknown). The entire system (the two reservoirs and
ncy of the engine is 20% (£=0.2). During the cycle, 80 J of work
n total entropy AS,,; after one cycle is 0.25 J/K.

th g; the amount of heat extracted from reservoir 1
t of heat deposited in reservoir 2. (5 pt)
is situation. Explain explicitly whether heat is being
h of the reservoirs. (5 pt)
otal entropy). Assume that the two heat
. Provide solutions for both situations T,<T,




