PHY 101 Quiz #10                                                                                          Name __________________________ 

                                                                                                                         Score  _____

Instructions:
1. Do all of your work on this sheet.

2. Show all of your steps in problems for full credit.

3. Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be graded.

4. Place your answers in a box.

5. If you need more space, you may use the back of the page and write On back in the problem space.

1. Multiple Guess (3 pts) Find the answer which best fits the question and write it in the space provided.

i. Which term indicates heat transfer by the movement of a fluid? 

    a) radiation  b)conduction  c) convection; d) adiabatic  

    e) quasistatic.                                                                     _____
ii. The thermodynamic statement of conservation of energy of a 
    system is the 

    a) zeroth law;   b) first law;  c) second law;   d) third law. 
                                                                                               _____

iii. Which of the following statements is not true? 
   a) A mass (in grams) equal to the molecular mass (in atomic 
       mass units) of a pure substance contains the same number of 
       molecules, no matter what the substance is. 

   b) One mole of any pure substance contains the same number of 
       molecules. 

   c) Ten grams of a pure substance contains twice as many 
       molecules as five grams of the substance. 

   d) Ten grams of a pure substance contains the same number of 
       molecules, no matter what the substance is. 

   e) Avogadro's number of molecules of a pure substance and one 
       mole of the substance have the same mass.

                                                                                               _____

2. Definition/Principle (4 pts)
a. Give the exact equations for
   i. The rms speed of a molecule in an ideal gas.

   ii. The work for an isothermal expansion from V1 to V2.

b. Name the processes in 3a for

   i. Process B to C.  ____________

  ii. Process C to A. ____________
____________________________________________________

Bonus: How much heat energy was added to the system in 3a during the complete cycle ABCA?

____________________________________________________

Constants

R = 8.31 J/(mol K);   1 atm = 
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3. Problems (13 pts)
a. The PV diagram (m3 vs kPa) is shown below for a particular 
    ideal gas. How much work was done in the process 
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                                                   i. A to B?

                                                  ii. B to C?

b. The temperature of 2.0 moles of a monatomic ideal gas is 
    increased from 150oC to 250oC. If 2000 J of heat energy was
    added to the system, then what work was done in this process?
c. What is the mass of one SO4 molecule in kg? ( S:32 u, O:16 u)

d. An ideal gas in a 1000 cm3 container has a temperature of 
    100 oC and a pressure of 150 kPa. If the gas is now compressed 
    to a volume of 250 cm3 at a temperature of 200oC, what is the 
    new pressure in the container?

e. Standard temperature and pressure conditions (STP) are 0 oC 
    and one atmosphere. Use the ideal gas law to find the volume 
    occupied by one mole of an ideal gas at STP conditions.

f. A car sitting in the sun heats up and radiates 952 watts per 
   square meter of surface area. Assuming that  it behaves like a 
   blackbody, find its temperature.
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