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Instructions: Choose Choose the letter letter of the best answer answer to each of the follow following ing questi questions ons.. Use Mongol 2 pencil  only to shade your answer to the exam. To change your answer, neatly erase your old answer and simply shade the new one.  Any form of cheating in examinations or any act of dishonesty in relation to studies, such as plagiarism, shall be subject to disciplinary action. USEFUL CONSTANTS Ideal gas constant: R  = 8.314 J/mol K  = 0.08206 L atm/mol K Boltzmann constant: k = 1.381 × 10 23  J/molecule K Stefan-Boltzmann constant: σ = 5.67 × 10 8  W/m K ·



·



−



·



·



−



2



·



4



1 atm = 1.01 × 105 Pa 1000 L = 1 m3 Avogadro’s number: N A = 6.022 × 1023  molecules/mol INFORMATION ABOUT WATER Normal freezing point  = 273.15 K = 0.00 C 100.00 C Normal boiling point  = 373.15 K = 100 Triple-point temperature = 273.16 K = 0.01 C Speciﬁc heat (liquid water) = 4.19 × 103  J/kg K Speciﬁc Speciﬁc heat (ice) = 2.10 × 103  J/kg K Speciﬁc heat (steam) = 2.01 × 103  J/kg K Latent heat of fusion  = 3.34 × 105  J/kg Latent heat of vaporization = 2.256 × 106  J/kg ◦



◦



◦



·



·



·



Hour 2



1.  Inside Out. The temperature temperature difference difference between the inside and the outside of an engine engine is 450C . What is this temperature temperature difference difference expressed on the Fahrenhei Fahrenheitt scale? ◦



A.  232F



◦



B.  250F



◦



C.  810F



◦



D.  842F



◦
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2.  Scale from 1 to 21.  In a new temperature scale known as Biten scale, the freezing point of  water is deﬁned to be  1 B  while the boiling point is  21 B. Which of the following is the correct expression in converting Biten (T B ) to Celsius (T C  C )? ◦



◦



1 A. T C  C  = 5 (T B  + 5 )



1 C. T C  C  = 5 (T B



B. T C  C  = 5T B



D. T C  C  = 5T B  + 5



◦



−



 5



◦



−



 1 ) ◦



◦



3.   Majer scale. A certa certain in gas ther thermo mome meter ter runs runs on the Majer Majer scale scale ( M), which can be converted to the Kelvin scale by adding 10 to the reading. 5 M  corresponds to a pressure   3 atm. What is the pressure of  10  10 M of the same gas? of  3 ◦



◦



◦



A.  2atm B.  4atm C.  6atm D.  8atm Hour 3



4.  B.I.G. (Banana Is Gone).   A copper telephone wire ( αCu = 1.70 × 10 5 K 1 ) has no sagging when it is 35.0 m  long on winter when the temperature is −20.0 C. How How much much longer is the wire on summer when the temperature is 35.0 C? −



−



◦



◦



A. 0.893cm B. 1.19cm C. 2.08cm D. 3.27cm 5.  Poly vs Hg. A 500.- mL  container made of polysterene whose coefﬁcient of linear expan5 K 1 ) at sion is 7.00 ×  10 5 K 1 is ﬁlled to the brim with mercury (β Hg Hg = 18.0 ×  10 How much mercury mercury will overﬂo overﬂow w when the temperature temperature of the system is raised to 25.0 C. How 100 C? −



−



−



◦



◦



A. 4.13mL B. 1.13mL C. 6.75mL D. No mercury will overﬂow
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6.   I got you, babe.   Steel rods with coefﬁcient of linear expansion of  1.2 ×  10 5 K 1 and  20. × 1010 Pa are welded under a heavy equipment to form a support. Young’s modulus of  20 As the equipment runs, it heats up the rods by 58 K, but they do not expand due to the weight of the equipment. What is the thermal stress on the rods? −



15



A.



−



3.5 × 10



B.



−



4.1 × 104 Pa



C.



−



1.4 × 108 Pa



D.



−



9.7 × 1017 Pa



−



−



Pa



Hour 4



7.  A Sea of Silver.  The temperature of a silver bar rises by 10.0 K when it absorbs  1.23kJ  of   525 g. What is the speciﬁc heat of silver? heat. The mass of the silver bar is 525 A. 6.46 J/kg · C B.  234J/kg · C



◦



◦



C. 0.234J/kg · C D.  646J/kg · C



◦



◦



 250 g  of  85  85 C water and 17 g  of ground coffee at 8.  If it’s not too late for coffee...  You mix  25 room temperature (21 C) in an insulated mug. mug. If the speciﬁc heat of your ground ground coffee coffee is 8.6 × 103 J/kg · K, what will be their temperature at thermal equilibrium? ◦



◦



A. 65 C ◦



B. 68 C ◦



C. 71 C ◦



D. 77 C ◦



9.  I.T.S. (Ice To Steam).  How much heat is required to change a  40 .0 g  ice cube from ice at −10.0 C  to steam at  110. C ◦



◦



A. 1.22 × 105 J B. 1.09 × 105 J C. 3.10 × 104 J D. 1.39 × 105 J
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Hour 5



10.  Through the Windowpane. A glass windowpane ( kglass = 0.800W/m · K) has an area of  3.00 m2 and a thickness of  6  6.00 × 10 3 m. If the temperature difference between its faces is 25.0 C , what is the rate of energy transfer by conduction through the window? −



◦



A. 3.33kW B. 12.5 kW C. 10.0 kW D. 0.400kW 11.  Black sphere.  A black sphere with radius  1 .00 m  and emissivity equal to  1  is ﬂoating in space. It is initially heated heated to 999 C. What is the total rate of radiation of the black sphere? ◦



A. 4.66 × 106 W B. 7.10 × 105 W C. 1.48 × 105 W D. 1.87 × 106 W 12.  First and Second.  One tip of a rod of gold ( kAu  = 314W /m · K) is welded to the tip of  427 W/m · K) of the same length a rod of silver (kAg  = 427 length and area. area. The free end of gold is maintained at  80 .0 C  while the free end of silver is at  30 .0 C. When the energy transfer reaches steady state, what is the temperature at the junction? ◦



◦



A. 58.8 C ◦



B. 51.2 C ◦



C. 55.0 C ◦



D. 25.0 C ◦



Hour 6



 1.00 × 10 3 m3 at 40.0 C and 13. Ideal Gas Combo. An ideal gas sample having a volume of  1 1.01 × 105 Pa expands until its volume is  1.50 × 10 3 m3 and its pressure is 1.06 × 105 Pa. What is the ﬁnal temperature of the sample? −



−



A. 493 C ◦



B. 220 C ◦



C. 63.0 C ◦



D. 336 C ◦
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Madz Skills. Skills. The van 14.   Madz van der der Waals Waals equatio equation n is a more more accurate accurate equatio equation n of of state state since since it adde added d corrections to the ideal gas equation by modifying which of the following state variables?



I. Pressure II. Volume III. Number of moles IV. Temperature A. I and II only B. I and III only C. I and IV only D. III and IV only only Hour 7



15.  ALWAYS greater.  We have two equal-size boxes, X and Y. Each box contains gas that behav behaves es as an ideal gas. We insert insert a thermo thermomet meter er into each box and ﬁnd that the gas in X has a higher temperature than the gas in Y. Which of the following quantities is  always greater in X than in Y? A. Number of molecules B. Average velocity per molecule C. Average kinetic energy per molecule D. Gas pressure 16.   Fraction.  A vessel contains some amount of ideal monatomic gas at temperature  T . The mass of one molecule of this gas is m. What What fraction fraction of the gas has molecul molecules es having having speeds between v1  =



  1 12kT  5



m



and v2 =



  1 48kT  5



v/v rms   fraction 0.20 0.40 0.60 0.80 1.00



0.011 0.077 0.218 0.411 0.608



m



?



v/v rms   fraction 1.20 1.40 1.60 1.80 2.00



A. 0.334 B. 0.077 C. 0.400 D. 0.411 Page 6



0.771 0.882 0.947 0.979 0.993
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17.  Ideal gas. Which of the following following are assumptions assumptions of the kinetic model of the ideal gas? I. The distance distance between the particles and the dimensions dimensions of the container container are much larger compared to the sizes of the individual particles. II. The particles occasionally collide elastically with one another. III. The particles lose energy when colliding colliding with the walls of the container container.. IV. The dynamics of the particles is governed by Newtons Laws of Motion. A. I and II only B. II and IV only C. I and IV only D. I, II, and IV only Hour 8



18.  Water vs Nitrogen gas.  You warm 1.00 kg of water at constant volume of 1.00 L from 25 C to  35 C in a kettle. For the same amount of heat, how many kilograms of nitrogen gas (N2 ) at 25 C would you be able to warm to  35 C? (The molar mass of N 2  is 28.0 g/mol.) ◦



◦



◦



◦



A. 5.64 kg B. 9.41 kg C. 0.20 kg D. 0.34 kg 19.  P-T false diagram.  Which of the following statements is/are FALSE  about the pressure pressure vs temperature temperature graph? I. All three phases coexist at the Triple point. II. All points in Region B are in the solid phase. III. Solid and liquid phases coexist at all points in Sublimation curve. IV. All points in Region C are in the gas phase. A. I and III B. II only C. III and IV D. II and III



Page 7



 First Long Problem Set



Second Semester, AY 2015–2016



Physics 73



20.  What is my energy?  A sample of monatomic gas is held at a pressure  P 0  and temperature T 0  in a container of volume  V 0 . If the pressure is increased to four times its original value and the volume is decreased to half, what will be the ﬁnal average kinetic energy per mole of the gas? A. 3RT 0 B. (3/2)RT 0 C. 6RT 0 D. (1/2)RT 0 Hour 9



21. EZ.  Five moles of a monatomic ideal gas are allowed to undergo an isobaric process from an initial temperature of 300 K to a ﬁnal temperature of 390 K. What is the work done by the gas? A. 3.74 kJ B. 5.61 kJ C. 9.35 kJ D. Zero 22.   Truelalooo. Cons Consid ider er one one mole mole of an idea ideall gas gas put put thro throug ugh h the the four four-s -stag tagee cycl cyclic ic proc process ess as indi indica cated ted in the pV  diagra diagram. m. Which Which of the follo following wing statement statementss is TRUE ? A. The total work done  by  the gas is zero. B. Work is done  by the gas in an  isochoric process from a to b. C. Work is done  on  the gas in an  isobaric process from d to a. D. The work done by  the gas from a to b to c is equal to the work done on  the gas from c to d to a.
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23.   Work.  Consider a thermodynamic system whose states are represented by the pV   diagram show shown. n. In bringing bringing the system from state state A to state C, what is the ratio of the work done through path A-B-C to the work done through path A-C? A. 7/4 B. 3/2 C. 5/6 D. 6/5 Hour 10



24.   Statements.  Which of the following is/are  TRUE  regarding the internal energy of a thermodynamic system? I. It is constant constant for a mechanically mechanically and thermally thermally isolated system. system. II. It is a function of any two of the state coordinates coordinates pressure, pressure, volume volume and temperature. temperature. III. Its change is dependent on the path leading from the initial state to the ﬁnal state. A. I only B. II only C. I and II D. II and III



 0.100 m3 to 0.280 m3. Heat ﬂows 25.  Delta-You.  A gas in a cylinder expands from a volume of  0 into the gas just rapidly enough to keep the pressure constant at 2.75 × 105 Pa during the expansion. If the total heat added is 1.20 × 105 J, what is the change in internal energy of  the gas? A. 70.5 kJ B. 49.5 kJ C. 120 kJ D. 169.5 kJ
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26.   Internal energy.   Consider the process abc of an ideal gas shown in the  pV  diagram where the volume is measured sured in ”X” units and the pressur pressuree in ”Y” units. units. If 10 XY of heat was put into the gas during the process abc, how much of this heat went into the internal energy? A. 5 XY B. 7 XY C.



65 XY 8



D. 10 XY Hour 11



27.  Freddie.  Mercury (Hg) gas behaves like an ideal gas with  γ  = 1.670. Which of the following is correct regarding its molar heat capacities at constant volume  C V   V   and at constant pressure C P  P  ? A. C V   V   = 28.59 J/mol ·  K,  C P  P  = 20.28 J/mol · K B. C V   V   = 20.28 J/mol ·  K,  C P  P  = 28.59 J/mol · K C. C V   V   = 20.72 J/mol ·  K,  C P  P  = 12.41 J/mol · K D. C V   V   = 12.41 J/mol ·  K,  C P  P  = 20.72 J/mol · K 28.  Under pressure.  A monatomic ideal gas with an initial pressure of  5.0 ×  10 5 Pa  and an initial volume of  4.0 ×  10 2 m3 is compressed adiabatically to a ﬁnal volume of  1.0 × 10 2 m3 . What is its ﬁnal pressure? −



−



A. 2.0 × 104 Pa B. 7.0 × 104 Pa C. 3.0 × 106 Pa D. 5.0 × 106 Pa 29.   Adiabatic!  Two moles of a diatomic ideal gas start at a pressure of  1.20 × 105 Pa and a volume of  0.020m3 . The gas is then compressed adiabatica adiabatically lly to 14  of this volume. What is the change in the internal energy of the gas? A. 4.45 kJ B. 5.47 kJ C. 3.39 kJ D. 1.32 kJ Page 10
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Hour 12  In the next two items, consider a heat engine that discards 700 J of heat in each cycle of 1800  J of mechanical work.



30.   Efﬁciency.  What is the efﬁciency of the heat engine? A. 38.89% B. 61.11% C. 72.00% D. 78.26% 31.   Power.  What is the power output if it goes through 13 cycles per second? A. 23.40 kW B. 0.60 kW C. 32.50 kW D. 9.10 kW 32.  ERM.  Which of the following shows a correct energy reservoir model for a heat engine?



Page 11



 First Long Problem Set



Second Semester, AY 2015–2016



Physics 73



Hour 13



33.  Reversed roles.   A refrigerator with a coefﬁcient of performance of 2.40 removes 6.80 MJ of heat inside inside it per cycle. cycle. If it runs runs in reve reverse rse as a heat heat engine, engine, what is its thermal thermal efﬁciency? A. 42.2% B. 71.3% C. 58.4% D. 29.4% 34.  Tandem.   A heat engine with an efﬁciency of 20% takes in 35 kJ of heat from the hot reservoir reservoir to provide provide work input input to a refrigerator refrigerator. If the refrigerator refrigerator discards discards 28 kJ of heat to the hot reservoir, what is its coefﬁcient of performance? A. 2 B. 3 C. 4 D. 5 Hour 14 For the next two items, consider consider a Carnot engine that takes in 2500 J of heat from a hot reserreservoir, does some work, and discards heat it to a cold reservoir whose temperature is 40% of that  of the hot reservoir.



35.  Carnot engine I. How much mechanical work does the heat engine do? A. 2500 2500 J B. 1000 1000 J C. 1500 1500 J D. 6250 6250 J 36.  Carnot engine II.  What is the thermal efﬁciency of the engine? A. 60% B. 14% C. 40% D. 84%
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37.  Carnot source.  A Carnot engine with an efﬁciency of 63% performs  3.50 × 104 J of work  in each cycle. cycle. If it exhaust exhaustss heat at a  298K  reservoir, what is the temperature of its heat source? A.  506K B.  805K C.  449K D.  316K Hour 15



38.  Entropy vapor.  What is the total change in entropy after completely converting 0.10 kg of  water at 20 C to steam at 100 C? ◦



◦



A. 2930.44 J/K B. 1279.02 J/K C. 705.68 J/K D. 503.48 J/K ◦



39.   Compatible.  One kilogram of water at 0 C is mixed with 1.0 kg of boiling water in an insulated container, and thermal equilibrium is attained. Assuming that the speciﬁc heat of  water does not vary, what is the total change in entropy? A.



−



101.53 J/K



B. 101.53 J/K C.



−



1307.11 J/K



D. 1307.11 J/K Hour 16



 4 .0 × 1024 molecules of an ideal gas are initially conﬁned to one 40.  Free at last!  A total of  4 out of the ten identical compartments of a container. What is the change in entropy of this system if the partitions among the compartments are simultaneously removed, allowing the gas to freely expand and fully occupy the whole container? A.



−



352.81 J/K



B. 352.81 J/K C. 127.19 J/K D.



−



127.19 J/K



Page 13



 							    

			

		    

		

            

	            

    




    
	
	    
		
		    ×
		    Report "Physics 73 Problem Set 1"

		

		
		    
			Your name
			
		    

		    
			Email
			
		    

		    
			Reason
			-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint


		    

		    
			Description
			
		    

		    
			
			    

			

		    

		    
		

		
		    Close
		    Send
		

	    

	

    




	
	    
		Copyright © 2024 IDOC.TIPS. All rights reserved.
		
		    About Us | 
		    Privacy Policy |  
		    Terms of Service |  
		    Copyright | 
		    Contact Us | 
		    Cookie Policy
		

	    

	    

	
	
	    
		
		    
			×
			Sign In

		    

		    
			
			    
				Email
				
			    

			    
				Password
				
			    

			    
				
				    
					
					 Remember me
				    
				    Forgot password?
				


			    

			    Sign In
			
	
		    

		

	    

	


	
	
	

	
	

	
	
	
	    Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & close
	

	
	
    