Name:

PHYS 1220-02 Quiz 1

You may use a 8.5"x11" note sheet written on both sides, a calculator, and a rock. You have 50
minutes. Each question is worth 1 point unless otherwise indicated.

Please write your answers in the boxes provided. Show your work outside the boxes.

Physical constants and conversions
1 cal=4.184]
1 Cal = 1000 cal
latent heat of melting of water ice: 334 kl/kg
latent heat of vaporization of water: 2,260 kJ/kg
Specific heat capacity of liquid water: 4184 J/kg
Specific heat capacity of solid iron: 490 J/kg
Universal gas constant R: 8.31441 J/(mol-K)
Boltzmann constant kz: 1.381 x 10723 J/K
Stefan-Boltzmann constant s: 5.670374419 x 1078 W/(m?-K*)

Questions
1. Iftwo bodies are in thermal equilibrium, what one property must me the same for both?

2. At atmospheric pressure, liquid nitrogen (N2) boils at a temperature of 77 K. What is this
temperature in Celsius?

3. The boiling temperature of water at atmospheric pressure is 373 K. What is the difference
between the boiling temperatures of water and nitrogen at atmospheric pressure, in Celsius?

4. A rod of unobtanium with a length of 3.20 m at 20 °C increases its length by 9.6 mm when
heated to 140 °C.
a. What is o, the linear coefficient of thermal expansion, of unobtanium?




a. What is B, the volume coefficient of thermal expansion, of unobtanium?

5. What is the SI unit of heat?

6. Two bodies, A and B, are placed in thermal contact with each other. Heat then flows
spontaneously from A to B. What one condition must exist for this heat flow to occur?

7. A blacksmith takes a 0.250-kilogram billet of steel, at a uniform temperature of 1,250 °C,
from a forge. He drizzles water at 30 °C onto the iron so that the water all boils away and the
iron cools to 150 °C. The specific heat capacity of iron is 490 J/(kg-°C), the specific heat
capacity of water is 4184 J/(kg-°C), and the latent heat of vaporization of water is
2.26 x 10° J/kg.

a. (2 points) How much heat did the iron release?

b. (3 points) What mass of water was drizzled onto the iron?
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8. Electric current runs through the tungsten filament of an incandescent light bulb! so that its
temperature is 2,700 K. The filament emits electromagnetic radiation (mostly infrared and
visible) at a rate of 25 watts. The current is increased so that the temperature of the filament
increases to 3,000 K. At what rate does the filament now emit electromagnetic radiation?

9. A single-pane glass window, 0.800 m wide x 1.200 m high x 0.004 m thick, contacts air at
21 °C at one face and air at —14 °C at its opposite face. The thermal conductivity of the glass
is 0.85 W/(m-°C). What is the heat current through the window?

10. I derived the pV = nRT ideal gas equation of state in lecture. What were the essential
properties of the ideal gas molecules in the model that [ used?

11. A rental storage unit contains 28.0 cubic meters of air at a temperature of 22 °C and a
pressure of 1.01 bar. How many moles of air are contained in the storage unit?

' Do you remember tungsten-filament incandescent light bulbs? Good riddance.
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  1 . 381 ×  10  − 23


  5 . 670374419 ×  10  − 8


  2 . 26 ×  10 6  

