Physics 2A Exam 4

09/20/06

PHYSICS 2A PRIVATE 

EXAM 4

May 11, 2001
Name:___________________
Rules for Exam:
1. Show your work on numerical problems. Do not expect any credit for a problem if I cannot logically follow what you have put on your paper.

2. Make sure you include units with each answer. One point will be deducted for each infraction.

3. Points will be deducted for students that refuse to turn in their exams, when asked to do so (at the end of class).

4. In general you will not be penalized for incorrect sig. figs. However, one point will be deducted for each answer that has a ridiculous amount of significant figures. For example, a final answer quoted as 2.239389479 m/s is ridiculous.

5. Circle your final answers.
There are 5 pages to this exam.  Put your name on all pages of the exam.  Good Luck!
________________________________________________________ 
Conversion Factors:







1 mile= 5280 feet (exact)

1 day= 24 hours (exact)




1 km =0.6214 miles


1 year=365.25 days

1 inch= 2.54 cm
 (exact)


1 hour=60 minutes (exact)


1 gallon =3.785 liters=231 in3

1 km=1000 m (exact)

1 cm= 10 mm (exact)











1 minute= 60 seconds (exact)

Acceleration due to gravity =9.80m/s2= 32.2 ft/s2 downward

	
	          SCORE

	PART 1         (14 points)
	

	PROBLEM 1 (15 points)
	

	PROBLEM 2 (20 points)
	

	PROBLEM 3 (15 points)
	

	     TOTAL (64 max)
	

	PERCENTAGE (out of 60)
	


Fill in the blank short answer and multiple choice. (2 points each unless noted)

1. Consider two different rods. The greatest thermal conductivity will be in the rod with:

a. 
electrons that are freer to move from atom to atom.

b. 
the greater specific heat.

d. 
the greater length.
2. The shiny walls surrounding the evacuated region of a thermos reduce heat transfer due to

a. conduction

b. convection

c. radiation

d. conduction and convection

3. If cooking is done using an aluminum pan over an electric burner, which of the following will not increase the rate of heat flow from burner to food?

a. 
increase pan bottom thickness

b. 
increase pan bottom area

c. 
increase burner temperature

d. 
decrease height of pan sides
4. Consider two containers with the same volume and temperature. Container One holds “dry” air – a mixture of nitrogen (28 grams mole) and oxygen (32 grams/mole). Container Two holds “moist” air. The “moist” air has the same ratio of nitrogen to oxygen molecules, but also contains water vapor (18 grams/mole). According to the ideal gas law, if the pressures are equal, the weight of the gas inside Container One will be:

a. 

lighter than the gas inside the second container.

b. 

equal to the weight of the gas in the second container.

c. 

heavier than the gas inside the second container.

d. 

all the above are incorrect because the pressures cannot be equal.
5. Which of the following curves represents an isovolumetric process on a PV-diagram?

a. a vertical line

b. a horizontal line

c. a hyperbola

d. a “U” shape
e. an “S” shape 

6. Which of the following will yield the greatest increase in the COP of a Refrigerator?

a. increasing QC by 200J

b. decreasing QC by 200J

c. increasing QH by 200J

d. decreasing QH by 200J

e. increasing QC and QH by 200J

7. True or False: When an ideal gas goes from state 1 (at PInitial,VInitial, TInitial) to state 2 at (at Pfinal,Vfinal, Tfinal) the work done on the system is the same for all possible paths.
1. a

2. c

3. a

4. c

5. a

6. a

7. False

Name:_______________________
Problems

1. A 100g aluminum cup (c=900J/kgoC= 0.215 cal/g oC) contains 225g of water at 27oC.  The water and cup are heated by adding 8.0 grams of steam (LV=2.26x106J/kg= 540cal/g) at 100 oC. 

a. 
Calculate the final temperature of the mixture (12 points).

46.2oC
b. If the coefficient of volume expansion of aluminum is 72x10-6/oC (coefficient of linear expansion is 24x10-6/oC), calculate the percent change in volume of the aluminum cup. (3 points)

0.14%
2. One and one-half moles of an ideal gas undergo the cyclic process shown below. The initial pressure and volume of the gas are 5.00x105 N/m2 and 0.01m3, respectively. 




a. Calculate the initial temperature of the ideal gas. Note:R=8.314J/k-mol=0.0821L-atm/mol-K. At what point in the cycle is the temperature of the gas a minimum? (5 points).

401K
b. Calculate the WAB, WBC, WCA, WCYCLE, and QCYCLE (15 points). 

12,000J
-4000J

0

8000J

8000J
Name:_______________________
3. A power plant having a Carnot efficiency, produces 1500MW of electrical power from turbines that take in steam at 500K and reject water at 300K into a flowing river. Assuming that the flow rate of the river is 7.68x104kg/s, determine the temperature change in the water downstream. Does it matter whether you quote your final answer in Kelvin or in Celsius? (15 points)

7.0oC Doesn’t matter which unit is used since the conversion factor 273.15 cancels in the expression for temperature change.
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