Chapter 20 - Heat and the First Law of Thermodynamics

S 7(" A 1.50-kg iron horseshoe initially at 600°C is dropped

into a bucket containing 20.0 kg of water at 25.0°C. What
is the final temperature? (Ignore the heat capacity of the
container, and assume that a negligible amount of water
hoils away.)
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// A water heater is operated by solar power. If the solar col-
lector has an area of 6.00 m* and the intensi ty delivered by
sunlight is 550 W/m?, how long does it take to increase
the temperature of 1.00 m® of water from 20.0°C to
B60.0°C?
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] 7 In an insulated vessel, 250 g of ice at 0°C is added o
600 g of water at 18.0°C. (a) What is the final temperature

of the system? (b) How much ice remains when the system
reaches equilibrium?
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]An ideal gas initially at 300 K undergoes an isobaric expan-

sion at 2.50 kPa. If the volume increases from 1.00 m® to
3.00 m” and 12.5 K] is ransferred to the gas by heat, what
are (a) the change in its internal energy and (b) its final
temperature?
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One mole of an ideal gas does 3 000 | of work on its sur-
roundings as it expands isothermally to a final pressure of
1.00 atm and volume of 25.0 L. Determine {a) the initial

volume and (b) the temperature of the gas.
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An ideal gas is carried through a thermodvnamic cycle Py __ & .

consisting of two isobaric and two isothermal processes as

shown in Figure P20.69. Show that the net work done on

the gas in the entire cycle is given by
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In Figure P20.40, the change in internal energy of a gas p
that is taken from A to Cis + 800 ]. The work done on the A B
gas along path ABC iz —500 J. (a) How much energy must
he added to the system by heat as it goes from A through B
te €7 (b) If the pressure at point A is five times that of
point ¢, what is the work done on the system in going
from € 1w IF (c) What is the energy exchanged with the
surroundings by heat as the cycle goes from © o A along
the green path? (d) If the change in internal energy in go-
ing from point I} to point A is + 500 ], how much energy D C
must be added to the system by heat as it goes from point
C 1o point D? v
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A glass window pane has an area of 3.00 m® and a thick-
ness of 0.600 cm. If the temperature difference between its
faces is 25.0°C, what is the rate of energy transfer by con-
duction through the window?
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A thermal window with an area of 6.00 m? is constructed
of two layvers of glass, each 4.00 mm thick, and separated
from each other by an air space of 5,00 mm. If the inside

surface is at 20.0°C and the ouwside is at —30.0°C, what
is the rate of energy transfer by conduction through the
window?
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