PHYSICS 621 Autumn 2007 Exam 3
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Do NOT panic if you can not finish both problems. Do as much as you can.
Show your work. Results without any derivation do not receive
credit. Derive all results starting from the equations below. If you
have memorized an equation that results from these four, derive it for full
credit. Use this page for scratch work.

AU=Q+W W=-PdV

Ushermal = 3 NfkT PV = NkT PV?" = constant (y=5/3)
S=kin(@) $=(§),  idealgas: Q= F(N)VNUN/

In(n!) = n In(n) —n ln(1+x)=q;_3-‘2_2+...




(100 pts) Given T1, V4 and V; (express all answers in terms of these three
givens), compute: (a) Pi, P, T; and T3, (b) Wiz, Was, Wa1, (¢) Q12, Qa3,
Qs31, and (d) e=1— Qc/Qh.
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Extra credit: Compute the efficiency for an engine with an identical 71,
V; and V4 as in the problem above, but with an adiabatic first step rather
than an isothermal first step.\Which engine is more efficient? <
J‘ou& Ceant
¥

Y S o
¥ = = o el
ﬂaQ{a_LD‘f— Ve /\>\ \/'l B (Pl\jl e Tf\d‘kamdfc_a
e

~ ; a:;{( we
VY ([ Va v_tS’ 15 =l \
v T = Y (A (5) = e (R

— Vi \Y~! - o
/‘ﬂ I

— E——— }. 4
AU = L")1’1’-: %N\\ AL = Ft;—Jh |

<
e S? £

Y :
+ * -
(’oﬂﬁ-{m-l T 3 |
v\

:

= AL)J)— w—._'} =




