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Chapter 18 additional problems - ~ 10°c. + ( 30°c— 28'c) = - 4.{5- ‘e

#1 The Pyrex glass mirror in the telescope at the Mr. Palomar Observatory has a diameter of 200
inches, The temperature ranges from -10 "C to 50 "C on Mt. Palomar. In micrometers, what
is the maximum change in the diameter of the mirror, assuming that the glass can freely
expand and contract?

2 The area A of a rectangular plate is "ab”. Its coefficient of linear expansion is «. After a
temperature rise AT, side a is longer by Aa and side b by Ab. Show that if the small quantity
(AaAb)ab is neglected, then AA = 2aAAT.

#3 A pendulum clock with a pendulum made of brass is designed to keep accurate time at 20 °C.
If the clock operates at 0.0 °C, what is the magnitude of its error, in seconds per hour, and
does the clock run fast or slow?

il How much water remains unfrozen after 50.2 kJ is transferred as heat from 260 g of liquid
water initially at its freezing point?

#5 An energetic athlete can use up all the energy from a diet of 4000 Cal/day. If he were to use

up this energy at a steady rate, how would his rate of energy use compare with the power of a
100 W bulb?

#H6 How many grams of butter, which has a usable energy content of 6.0 Call/g, would be
equivalent to the change in gravitational potential energy of a 73.0 kg man who ascends from
sea level to the top of Mt. Everest, at elevation 8.84 km? Assume that the average value of g
is 9.80 m/sec”.

#i Suppose that a man holding a container, and there is water inside. If he is making 30 shakes
each minute and the water 30 cm each shake, how long must he shake the container to
change water temperature from 15 "C to 100 “C? Neglect any loss of thermal energy by the
container,

#B In a solar water heater, energy from lhe sun is gathered by water that circulates through tubes
in a rooftop collector. The solar radiation energy the collector through a transparent cover and
warms the water in the tubes; this water is pumped into a holding tank. Assume that the
efficiency of the overall system is 20%. What collector area is necessary to raise the
temperature of 200 L of water in the tank from 20 °C to 40 °C in 1.0 hour when the intensity of
incident sunlight is 700 W/m?*?
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