1977B4.

Suppose that you are provided with the following apparatus:

/
An [nsulated ‘container of negligible heat capacity .
containing 100 grams of water at 25°C
A battery of emf & and negligible internal —i1}

resistance

Two heating elements, each of unknown resistance,

which can be immersed In the water R, Ry
An ammeter of negligible resistance —@——
A voltmeter of very high resistance ~@-—

ere; of negligible resistance
a. Inthe space below draw a diagram, usingyh&bols described above, to show how you
should connect these components to heat the watapally as possible. The meters should
be connected so that from the two meter readirgseajou could determine at what rate the
water is being heated.

b. Suppose the erafof the battery is 50 volts and the current throtighbattery is 5 amperes.
Assume the specific heat of the water is 4 joukssgpam per Celsius degree, and the heat of
vaporization is 2,200 joules per gram. Calcultaeenumber of seconds required for all the

water to boil away.



1984B3. A heating coil is placed in a thermallgutated tank of negligible heat capacity. The
tank contains 0.1 kilogram of water and 0.01 kisogrof ice, both initially at a temperature of 0°
C. The resistance of the colil is 25 ohms, inddpahof temperature, and there is a current of 2
amperes in the coil. Calculate each of the folt@mpguantities.

a. The heat transferred to the water and ichéyeating coil in time t.

b. The timeitnecessary to melt all the ice. (The latent hé&ision of ice is 3.34 x Toules
per kilogram.)

c. The additional time hecessary to bring the water to a boil. (The ifipdweat of water is
4.19 x 18 joules per kilogram Kelvin.)
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1992B3. A portion of an electric circuit connecteda 40-ohm resistor is embedded in 0.20
kilogram of a solid substance in a calorimetere €Rternal portion of the circuit is connected to
a 60-volt power supply, as shown above.

a. Calculate the current in the resistor.

b. Calculate the rate at which heat is generiatéite resistor.

c. Assuming that all of the heat generated byrélsistor is absorbed by the solid substance, and
that it takes 4 minutes to raise the temperatuteesubstance from 20°C to 80°C, calculate
the specific heat of the substance.

d. At 80°C the substance begins to melt. Tha b&fusion of the substance is 1.35 X 10
joules per kilogram. How long after the temperattgaches 80°C will it take to melt all of
the substance?
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e. Draw a graph of the heating curve for thestire on the axes below, showing the
temperature as a function of time until all of Hu#id has melted. Be sure to put numbers and
units on the time scale.



