PHY 2130 Homework solutions
Assignment 11

11.20 The total energy input required is

0= (energy tomelt 50 g ofice)
+ (energy to warm 50 g of water to 100°C)
+(energy to vaporize 5.0 g Water)

=(50g)L, +(50 g) ¢,y (100°C-0°C) + (5.0 g) L,

Thus, 0 =(0.050 kg)(3.33 %10’ ki}
g

+(0.050 kg)[4186 }(10000-000)

kg-°C

+(5.0x10° kg){2.26 x 10° é}

which gives ~ 0=4.9x10* J=|49kJ

11.26 Assuming all the ice melts, the conservation of energy equation is

m, L. +m._c (Tf—0°C)=mwcw(25°C—Tf),

ice™f ice™w
giving

mwcw (250C) - miceLf

(mw + mice)cw

=

(650 g)(4186 J/kg-°C)(25°C)—(100 g)(3.33x 10° J/kg) e
(650 g+100 g)(4186 J/kg-°C) -

Note: If this had yielded a negative answer for 7, it would have indicated that the

assumption of all ice melting was false. The correct answer in that case would have been
T,=0°C.
S



11.34 (a) With the outside temperature higher than that in the house, we have
AT =T, —T,=90°F - 70°F = 20°F = %(20") =11°C and the rate of energy transfer
into the house is

H:M(ﬂj:(o.m ;)(0.16 mﬂ(#sz.OxlOz !
L s-m-°C 3.0x10" m s

or Hz‘ 0.50 kW into the house ‘

(b) With the interior warmer than the outside air, we have
AT =T,—T.=70°F-0°F =70°F = 2(70") =39°C and the rate of energy transfer
out of the house is

H=kA (Mj:(o.m ;)(0.16 mz)(LC})z 17x10° 2
L s-m-°C 3.0x10° m s

or H =‘ 1.7 kW out of the house ‘

11.44 The net power radiated is g, = 04 e(T T, 04) , so the temperature of the radiator is

1
T= {T N +%}4 . If the temperature of the surroundings is 7, =22°C =295 K,
cAe

1
25 W ‘
(5.67x10° W/m?-K*)(2.5x10"° m?)(0.25)

T= {(295 K)' +

=2.9x10° K=|2.6x10° °C

12.7  The constant pressure is P=(1.5 atm)(1.013 x10° Pa/atm) =1.52x10° Pa and the
work done on the gas is W =-P(AV).

(@) AV =+40m’ and

W =—P(AV)=—(1.52x10° Pa)(+4.0 m*)=|=6.1x 10° J

(b) AV =-3.0m’,so

W =-P(AV)=~(152x10° Pa)(-3.0 m*)=| +4.6 x 10° J




12.15 (a) Along the direct path /F, the work done on the gas is

= —(area under curve)
[ (1.00 atm )(4.00 L—2.00 L) +%(4.00 atm — 1.00 atm )(4.00 L —2.00 L)}

5 -3 3
W:_(S‘Ooatm.L)[l.OBxlO Pa)( 107 m ]:_506‘“

1 atm 1

Thus, AU=Q+W =418 J-506.5 J=| —88.5]

(b) Along path /4F, the work done on the gas is

5 -3 3
W =—(4.00 atm)(4.00 L —2.00 L)[I‘OITX:O Pa\(lOlen }:—SIOJ
atm

From the first law, Q= AU — 7 =—88.5 J—(-810 J) =[ 722J ]

12.28 (a) Using e=W,_, / |Qh| the energy absorbed by heat each cycle is

W 200 J
= T T 167%x10% ]
2] e 030

(b) From W, =|0,|-|0

eng

|Qh| eng _67>< 102 J_200 J: 47)( 102 J

12.36 The energy added to the water by heat is

AQ, =mL, =(1.00 kg)(2.26x 10° J/kg)=2.26x10° J

so the change in entropy is

as= A (226x10°3 oo oo _reo6 kK
T 33K K =




