Name & Student ID:

Quiz # 2, Decémber 1, 2008 Thermodynamics (5D)
(5 points) A mass ms of ice at T = 0C is dropped into a glass containing a mass m; of
water at temperature 7' > 0C. The whole system is assumed to be thermally isolated.
* Discuss what is the final state of the system (m/, m), Ty depending on the parameters of

the problem such as L, latent heat of melting of ice, and the heat capacities of water and ice
(neglect the heat capacity of the glass container).

' ]:j( Mgy 13 {'N) L‘M‘"X\’, s T\ ;S LG'D é\r\.f-o.m ‘-ug.i Vl L\_p\\r(__
ab M and et welan s Mowtvee G s Ly and
Tis large , all tee ol L To be nore quernbbabive 5

Elr 1) Tee menain ®Tp =< c)

Lh‘\z-M-lz)L —_ M\C_Cl',,.o) =) M.‘l‘— h’\)\—- LAaNY C.T
heal ww»cv-a fornedb a  heatb heComery to Ln\?
Wi €S B(. Mo~ mi’ OF VCe H ‘4—?1/\_:‘,1—»\,_(__ o&ﬂ L\JOLLQ" WT&M {01;0‘\&

M\)&L&WO& & Of LY M1+ML:%11\‘“£ :)\M’ = m + no) C,
| ] -
A

—

R HMMJ :

m, L 4 MLC(T;__O) = m C (T—'T;)

v \ |
N2 SNV, km'r-}oL«\% Mo ™~ hea b o bn\u} A
MaSS OJ; dCo MmaSs oi.wth_n fron p & ’G_ ny 06[,,,.0,[\&,. L-.M\T;\o‘(;_
| "__ m CT-™ L | |
=) ij_ = .
| (Mem)C | At malhs (o 2)

oL mm\w (C_O«;L i)



(5 points) n moles of an ideal gas undergo the cycle displayed in the figure, starting from
state 1. Calculate the total work done by the gas (assumed ideal) and the total heat absorbed
by the gas during one full cycle. Results must be given as a function of n, £, P, Vi, V5 and T

* What kind of machine are we dealing with here? heat pump, engine, other...? Explain

why?
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(3 points) Write the equation relating the heat current Ig to the temperature difference AT
applied across a bar of thermal conductivity «, cross section area A, and length L.

* If two bars of the same cross section A but respective lengths /.3 and L, and thermal
conductivities 1 and s, are attached in series, express the steady state temperatures Tp and
T as a function of T4, Ly, La, A, k1, 2 and the heat current Io flowing through the system
(neglect radiative and convective heat losses). |
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Good luck,
Keivan FEsfarjani

Eventually needed formulas:

99— kAL Q=mL Q=mcAT PV=nRT AEm=Q-W W=[PdV



