Phys. 110, Chapter 20

(From the course textbook 8th edition)

Section 20.1 Heat and Internal Energy

1. A 55.0-kg woman cheats on her diet and eats a 540 Calo-
rie (540 kcal) jelly doughnut for breakfast. (a) How many
joules of energy are the equivalent of one jelly doughnut?
(b) How many steps must the woman climb on a very tall
stairway to change the gravitational potential energy of
the woman-Earth system by a value equivalent to the food
energy in one jelly doughnut? Assume the height of a single
stair is 15.0 cm. (c) If the human body is only 25.0% effi-
cient in converting chemical potential energy to mechani-
cal energy, how many steps must the woman climb to work
off her breakfast?

Section 20.2 Specific Heat and Calorimetry

2.| The highest waterfall in the world is the Salto Angel Falls
in Venezuela. Its longest single falls has a height of 807 m.
If water at the top of the falls is at 15.0°C, what is the maxi-
mum temperature of the water at the bottom of the falls?
Assume all the kinetic energy of the water as it reaches the
bottom goes into raising its temperature.

6., The temperature of a silver bar rises by 10.0°C when it
absorbs 1.23 K] of energy by heat. The mass of the bar is
525 g. Determine the specific heat of silver from these
data.




39.

49.

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 of the water-horseshoe system? Ignore

the heat capacity of the container and assume a negligible
amount of water boils away.

A glass windowpane in a home is 0.620 cm thick and has
dimensions of 1.00 m X 2.00 m. On a certain day, the
temperature of the interior surface of the glass is 25.0°C
and the exterior surface temperature is 0°C. (a) What is
the rate at which energy is transferred by heat through the
glass? (b) How much energy is transferred through the

window in one day, assuming the temperatures on the sur-
faces remain constant?

A bar of gold (Au) is in thermal 80.0°C
contact with a bar of silver (Ag)
of the same length and area
(Fig. P20.49). One end of the
compound bar is maintained at
80.0°C, and the opposite end is at
30.0°C. When the energy transfer
reaches steady state, what is the
temperature at the junction?

Insulation

Figure P20.49



