Physics 2211K Quiz # 12, 11/30/ 2010

TABLE 17 s and molar TABLE 17.3 Melting/boiling temperatures and heats of transformation

specific heats s and liquids

. . . ) Substance T, (°C) Li(J/kg) T, (°C) L, (J/kg)
Substance c(JkgK) CiJ/molK) —~

Solids Nitrogen (N) L6 0.26 X 10° —196 1.99 % 10°
Aluminum 900 24.3 Ethyl alcohol 114 1.09 % 107 78 879 % 10°
Copper 385 24.4 Mercury 39 011 % 10° 357 2,96 % 10°
o g 25.] Water 0 333 x 10° 100 22.6 % 10°
2 18 5.4 = 5
- i o8 Lead 328 0.25 X 10° 1750 8.58 % 10
Lead 128 26.5

lee 2090 376

Liguids

Ethyl alcohol 2400 110.4
Mercury 140 28.1
Water 4190 754

Version 1: How much water at 80° C is needed to melt 100 g ice at -20° C and bring the
total liquid to a final temperature of 35° C?

Principle :

0=AQ = AQuamingice o0 + AQmetingice + AQuarming water fromo + AQcaoting water from so

0=(0.1kg)(2090)[ 0-(-20) ]+ (0.1kg)(3.33x10° )+ (0.1kg)(4190)(35 - 0) + m (4190) (35 - 80)
Im=0.277 kg = 277 g|

Version 2: 200 g copper at 90° C is dropped into a mixture of 5 g ice and 45 g water at
0° C. What is their final temperature at thermal equilibrium?

Principle :

0 = AQ = AQmelting 5gice + AQwarming 50 g water from 0 + AQcooling copper from 90
0=(59)(3.33x10°)+(50 g)(4190)(T, -0°C)+ (200 g)(385)(T, -90°C)
T, =18.4°C

Version 3: How much total ice at -15° C is needed to cool 80g ethyl alcohol from 40° C
to 0° C with 5 g ice remaining in the liquid?

Principle :
0 = AQ = AQwarming iceto0 + AQmelting ice + AQcooling ethanol from 40
0=(m)(2090)[0-(-15)]+(m -5 g)(3.33x10°) + ( 80 g)(2400)(0 - 40)



