PHYS 262 and 266 / exam 1 / Spring 2009 semester 
                  mult. choice________(44)

Problems ______(56)
Name ____________________________   



Total       





please print: last, first
The multiple choice questions count three points each.  You are expected to observe the GMU Honor Code.  Please do not leave the room until the end of the exam.  
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Read carefully:   For non-multiple choice problems you must start all solutions with basic definitions and equations provided above.  All parts of the non-multiple choice problems can be done independently.  On these problems, little if any part credit will be given for answers without the necessary work, but on the multiple choice, there is no part credit.
Free form problems
(a) 7 pts  In multiple choice question 6 we consider three types of expansions of an ideal gas to double its volume.  Calculate the numerical ratio of the work done in the isobaric & isothermal expansions.  Note – that a number is wanted.  (Hint: First find an expression for the work for each of them & reduce their ratio to a single number.)
(b) 7 pts  A heat engine produces 100J of work when supplied by 400 J of heat from combustion.  What is the minimum combustion temperature if the temperature of the environment is 27 C?  
(c) 7 pts  One end of a metal bar is in boiling water, and the other end is in contact with ice water.  What is the net entropy change when 100 J of heat flows through the bar?
(d) 7 pts  Suppose you double the absolute temperature of a one mole of an ideal gas while simultaneously reducing its volume by 20%, Calculate how many moles must be allowed to escape for the remaining gas to have its original pressure?
(e) 7 pts  By what percentage does the volume of a cube increase when you increase its temperature by 100 C?  (Assume the coefficient of linear expansion is 10-5/C,)

(f) 9 pts In order to heat n moles of a certain ideal gas by 10 C requires 100 J of heat when the volume is fixed and 120 J when the pressure is fixed.  Calculate from this information the values of the number of moles n, and also CV and CP.

Two points will be deducted if you neglect to put the answers on the lines next to the questions

______1.  When you raise the temperature of an ideal gas by 300 C while keeping its volume fixed it is found that the pressure doubles.  What was the original temperature?
(a) 
150 K

(b) 300 K

(c)  450 K

(d)  600 K

(e) none of them

_______ 2.  The water in a lake will undergo natural convection when its surface is heated by the sun for:

(a) surface T’s > 4 C
(b) surface T’s < 4 C

(c) all temperatures
(d) no temperatures
________ 3. What is the ratio of CP/CV for a diatomic gas such as nitrogen at high enough temperatures to excite both rotational and vibrational degrees of freedom?
(a) 5/7

(b) 7/5

(c)  9/7

(d) 7/9

(e) none of them

_______4.  Ten watts of heat flow through each square meter of a wall when the temperature on one side is 10 C higher than the other.  What is the R-value of this wall in SI units (m2  0C/w)?

(a) 1

(b)  2

(c)  3

(d)  4

(e) none of them

_________5.  Two stars A and B emit the same amount of radiant power, but star A has twice the radius of star B.  What is the ratio of the absolute temperature of B to that of A if they have the same emissivity?
(a) 1.41

(b) 2

(c) 4

(d)  8

(e) none of them

_________6.  A certain ideal gas has its volume doubled by one of three processes: isobaric, isothermal or adiabatic.  In the __________ case the temperature rises, and in the __________ case its temperature falls.
(a) adiabatic, isothermal
(b) isothermal, adiabatic
(c) adiabatic, isobaric

(d) isobaric, adiabatic
_________7.  In the previous question, the greatest amount of work is done in the __________ case & it is least in the ___________ case.
(a) adiabatic, isothermal
(b) isothermal, adiabatic
(c) adiabatic, isobaric

(d) isobaric, adiabatic

________8.  A monoatomic gas initially at atmospheric pressure is expanded adiabatically to twice its initial volume.  What is its final pressure?
(a) 
2.54 Atm

(b)  3.89 Atm

(c)  3.17 Atm

(d)  4.76 Atm

(e) none of them

_________9. It requires ______ times as much heat to boil away entirely 1 kg of water as it did to raise its temperature to the boiling point from its initial value of 20 C.
(a) 
2.67

(b) 6.74

(c) 5.13

(d)  8.12
(e) none of them

________10.  When a metal at 100 C is dropped into a liquid at 20 C they reach an equilibrium temperature of 40 C Find the ratio of the their specific heats cM /cL if the mass of the metal is five times that of the liquid.
(a) 0.067

(b)  0.124

(c)  0.231

(d)  0.356
(e) none of them

_________ 11.  A bullet of mass 0.01 kg travelling at 200 m/s comes to rest after striking a block of wood.  If the bullet’s specific heat is 400 J/kg-C, what is the most its temperature rises? (Hint: Pay attention to the units of c here.)
(a) 
5 C

(b) 10 C

(c) 20 C

(d) 50 C
(e) none of them

_________12.  For what temperature range are absolute temperatures below Fahrenheit temperatures?
(a) 
T F   > 574
(b) T F   < 574

(c) T F   > 374

(d) T F   < 374

(e) none of them

________ 13.  In a mixture of helium (molecular weight 4) and oxygen (molecular weight 32), the helium molecules have ______ times the average speed of the oxygen molecules.
(a) 
8

(b) 1/8


(c) 2.83

(d) 64

(e) none of them

__________ 14. When a block of ice is added to 1 kg of water at 20 C in an insulated container, it is found that all the ice melts when equilibrium is reached.  What was the maximum original mass of the ice?
(a) 
100 g

(b) 150 g

(c) 200 g

(d) 250 g
(e) none of them
Two points will be deducted if you neglect to put the answers on the lines next to the questions
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