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17.84. IDENTIFY: O,y =0. Assume that the normal melting point of iron is above 745°C so the iron initially
is solid.
SETUP: For water, ¢ =4190 J/kg-K and L, =2256x 10° J/kg. For solid iron, ¢ =470 J/kg-K.
EXECUTE: The heat released when the iron slug cools to 100°C is Q = mcAT =

(0.1000 kg)(470 J/kg - K)(645 K) =3.03x10* J. The heat absorbed when the temperature of the water is
raised to 100°C is O =mcAT = (0.0650 kg)(4190 J/kg-K)(80.0 K) =2.18 x10* J. This is less than the heat

released from the iron and 3.03x10* J—2.18x10* T=8.51x10° T of heat is available for converting some of
the liquid water at 100°C to vapor. The mass m of water that boils is
8.51x10° J 3

m=——————=377x10"" kg=3.772 g.

2256x10° J/kg
(a) The final temperature is 100°C.
(b) There is 65.0 g—3.772 g=61.2 g of liquid water remaining, so the final mass of the iron and
remaining water is 161.2 g.
EVALUATE: If we ignore the phase change of the water and write
My Ciron (I = T45°C) + Mg Crvater (T — 20.0°C) = 0, when we solve for 7" we will get a value slightly

larger than 100°C. That result is unphysical and tells us that some of the water changes phase.




image2.jpeg
17.85. IDENTIFY and SETUP: To calcula‘le Q use Q= mcAT inthe form dQ=nCdT aHd iinegrate, using

L . . 1 dO . . .
C(T) given in the problem. C,, is obtained from C =— % using the finite temperature range instead of
n

an infinitesimal d7.
EXECUTE: (a) dQ =nCdT

Y T e Iy 3174
Q_njrl Cd1 ;nJ‘Tl k(T3 0%)dT = (nk/© )ITI T3 dt = (nkl 0 )(47

n

7)
G .

0 nk~ (T24 *T14) = (1.50 mol)(1940 J/mol - K) ((36.0 K)4 —313.0 K)4):54.l 7

46? 4(281K)*

1 AQ 1 54.1J
) Cp=—Z= (
n AT 1.50 mol\ 36.0 K-13.0 K

(©) C=k(T/0) = (1940 J/mol-K)(36.0 K/281 K)® =4.08 J/mol - K

] =2.35J/mol-K




