PHYS 262 and 266 / exam 1 / Fall 2010 semester 
                  mult. Choice   
___________(50)
Problems _________(50)
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.
Two points will be deducted if you neglect to put the answers on the lines next to the questions
___B___1.  What happens to the temperature of an ideal gas during an isobaric compression?  

(a) 
it rises

(b) it falls

(c) it stays constant

(d) not enough information
___A____ 2.  A temperature rise of 10 0C corresponds to a rise of _____ 0F.

(a) 
18

(b) 23

(c)  7


(d)  12


(e) none of them

____C____ 3. The surface of a star heats up by 9000 K with no change in its radius or emissivity.  After the temperature rise the star emits 81 times as much radiation as before.  What was the star’s original temperature?  
(a) 7200 K

(b) 5030 K

(c)  4500 K

(d)  3300 K

(e) none of them

___B____4.  What is the mass of an ice cube if after absorbing 1438 cal of heat the result is steam at 100 0C
(a) 1 g

(b)  2 g


(c)  3 g


(d)  4 g
 

(e) none of them

____A____5.  How much does the entropy of 20 grams of steam at 100 0C change when it condenses to water?
(a) -28.9 cal/K

(b) +28.9 cal/K
(c)  -17.9 cal/K
(d)  +17.9 cal/K

(e) none of them

___C______6.  .What is the maximum amount of work per cycle that could be done by a heat engine operating between 900 K and 300 K if the fuel yields 1000 J of heat per cycle when burned?
(a) 
123 J

(b) 514 J

(c) 667 J

(d)  915 J

(e) none of them
____C_____7.  100 g of a metal having a specific heat of 0.1 cal/g-0C is dropped in 1 kg of  water and the metal’s temperature is found to fall by 20 0C.  How much did the water temperature rise?
(a) 
0.4 0C

(b) 0.8 0C

(c) 0.2 0C

(d) 0.6 0C

(e) none of them

_____A___8.  Who discovered that heat is a form of energy?
(a) 
Joule

(b)  Kelvin

(c)  Boltzmann

(d)  Newton

(e) none of them

____C_____9. The molecules in a container of helium gas have twice the rms speed of those in a container of hydrogen.  What is the temperature of the helium if the hydrogen is at 300 K?  Note helium has twice the molecular weight of hydrogen.
(a) 
600 K

(b) 1200 K

(c) 2400 K

(d)  4800 K

(e) none of them

_____B____ 10.  If you found that a puddle on your kitchen floor were to spontaneously form an ice cube, which laws of thermodynamics would be violated?
 (a) 1st

(b) 2nd

(c)  1st and 2nd

(d)   neither – it happened to me this morning!


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

Problem I

(a) 8 pts  Find the rms speed of a molecule of nitrogen (molecular weight 28) at 300 C and 1 Atm pressure
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so that 
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Thus, 
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many people used 28 g for m
(b) 8 pts  Find the average time between collisions, assuming a nitrogen  molecule has a radius 10-10 m.  (If you couldn’t do (a) just assume a value for the rms speed of 100 m/s.)
From the ideal gas law use: 
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(problem just like this worked in lecture)
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(c) 7 pts  How much heat do 2 moles of an ideal gas absorb when it expands isothermally to twice its initial volume?
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(problem just like this worked in lecture)
(d) 7  pts Suppose the walls of your house consist of 2 layers of material with thicknesses 10 cm & 3 cm and thermal conductivities k1 and k2 with the thicker layer being on the outside.  Also, suppose that on a day when it is 0 0C outside & 25 0C inside that the temperature of the boundary between the layers is 10 0C.  Find k1/k2.
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Thus, 
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 Problem II.  Two  moles of an ideal gas with  
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  at a pressure of 10 Atm expands adiabatically from 1 m3 to 3 m3.

(a) 10 pts  Calculate the work done by the gas during the expansion.

Using 
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So that 
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Many people used isothermal case here not adiabatic or else just assumed p = constant
(b) 4 pts Find the change in the internal energy during the above expansion.  (If you couldn’t do part (a) just assume a value W = 100 J.)
Negative of the answer as (a) since Q=0
(e) 6 pts How much energy is present in the 2 moles for each of these 3 kinds of degrees of freedom here:  translational, rotational, and vibrational?  (Take into account their relative numbers of degrees of freedom for each of the 3 cases and the particular value of 
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Translational: __60%____ Joules  (3 d of f)   This problem was incorrectly phrased, so everyone gets 4 pts
Rotational:     __40%____ Joules  (2 d of f)   For the first two parts (translational & rotational)

Vibrational    ___0___ Joules 

(vibrational modes not active here given 
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