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Tie work the system does in the cycle is

Wa:fpdva'[“!pdv-l-mﬁﬁ-\ﬁ).

Secause AP is adiabatic and an ideal gas has the equations pV = nkT a;
S, =C, + R, we get

pdV = —-f CedT = -C, (T3 - T))
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During the CA part of the cycle the gas absorbs heat

Q =[ TdS = | C.dT =C,(T: - Ti)
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Hence, the efficiency of the engine is
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2) Since the total internal energy of the system remains constant, the equi-
librium temperature Ty is given by:

;-Nk(n +Tg) = g..szT,

Ta+Ts
2

Since entropy is a state function it does not matter how the final state is
obtained from the initial one. Thus suppose the wall is diathermal, then the
two compartments would first reach thermodynamic equilibrium by having
temperature Ty and volume (V4 + Vg)/2 each; if the wall is then removed
there would be no change in the entropy since there is no entropy of mixing.
Thus:

ie. Ty =

Ta+15 Va+ Vg
&S—&S,‘+A33=C..ln-——2-,:l,-;—+Nkln Vi
Ta+Ta Vi+ Vg
Cq; ln QTB -+ Nk ln —W
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i —— N —
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Recall now that arithmetic mean is greater than geometric mean. Thus the
change in the entropy is positive,

4) The mean, second moment and variance of the score of a die is:

i) o= é(1+2+3+4+5+ﬁ}=3'5

ms=i

i) < 2% >= % Y m®=15167
m=]
) (r) =<2 > - <z >?*=2017
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Q) The probability that a six is obtained at the m-th trial is given by:

[probability that a six has not been scored in any of the first (m—1)trials
|a six is scored at the m-th trial). Thus

o= ()7 3
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