


Foundations of Engineering


Chapter 11: Introduction to Thermodynamics


Student-Accessible Questions








TRUE/FALSE QUESTIONS





1.  There are exactly three states of matter.





	a. true


	b. false	





2.  Heat and temperature are not the same.





	a. true


	b. false	





3.  Mechanical work is a mechanical force exerted over a distance.





	a. true


	b. false





4. Work is energy flow across a system boundary resulting from any driving force other than temperature.





	a. true


	b. false





5. Energy is the ability to do work.





	a. true


	b. false





6. Temperature is a measurement of the “degree of hotness.”





	a. true


	b. false





7. The Second Law of Thermodynamics can be described by the statement “energy can 


    neither be created or destroyed.”





	a. true


	b. false





8. There must be a difference in temperature for heat flow to occur.





	a. true


	b. false





9. The density of a material depends on how large the sample size is.





	a. true


	b. false








MULTIPLE CHOICE QUESTIONS





1. Internal energy includes which of the following types of microscopic energies?





	a. translation


	b. rotation


	c. vibration


	d. molecular interactions


	e. all of the above





2.  The average density of an object is obtained by dividing the object mass by what?





	a.  the surface area of the object


	b.  the volume of the object


	c.  Avogadro’s number


	d.  all of the above


	e.  none of the above





3.  If pressure and the number of moles are constant, which law can be used to relate temperatures and volumes of a gas?





	a.  Boyle’s Law


	b.  Gay-Lussac’s Law


	c.  Charles’ Law


	d.  a and c


	e.  all of the above





4.  The equation PV=nRT is usually called by what name?





	a.  Boyle’s Law


	b.  Charles’ Law


	c.  Gay-Lussac’s Law


	d.  Mole-proportion Law


	e.  Ideal Gas Law





5.  What is the driving force for electrical work?





	a.  Temperature


	b.  Force


	c.  Voltage


	d.  a and c


	e.  none of the above





6.  What is the average pressure under Joe’s shoes if his mass is 81 kg and his shoes rest on an area of 11 cm × 21 cm?





	a.	34 kN				


	b.	0.034 MPa			


	c.	34 kPa


	d.	3.4 Pa


	e.	both b and c





7. Heat flows because of a difference in which driving force:





	a. force


	b. temperature


	c. torque


	d. pressure


	e. all of the above





8. Under controlled conditions, which of the following phases of a substance can co-exist at the same time:





	a. solid, liquid, gas 


	b. liquid, gas, vapor 


	c. solid, liquid, vapor 


	d. solid, liquid, gas, vapor


	e. none of the above





9. What is a source of irreversibility in a process?





	a. voltage drops


	b. concentration drops


	c. friction


	d. temperature drops


	e. all of the above

















10. Given a piston-cylinder system of diameter 0.15 m, compute the work done by a force of 5.0 N in expanding the volume of its contents by 0.25 m3.





	a. 18. J


	b. 32. J


	c. 54. J


	d. 71. J


	e. 84. J





WORK OUT QUESTIONS





1. What is the density of helium in kg/m3  at an absolute pressure of 1 atmosphere and a temperature of 25 oC?  Assume He is an ideal gas.  R, the perfect gas constant, is 8.205E-5 (atm m3)/(gmol K) and the atomic mass of He is 4 g/gmole.








