
 

PHY 262 Exam 3-----preview----- 8/7/2012      NAME_________________________________ 

This exam is closed book and closed notes, but open calculator.  You have about 80 minutes to 

complete the exam (~ 9:30 – 10:50).  The actual exam will be 50 questions long and each 

question is worth 2 points.  There is also a 10 point written, bonus question.  The scantron sheet 

must be used to record ALL of the m/c and t/f answers.  You must return your exam and the 

scantron to get credit for this exam.  There are TWO versions of this exam (white and color).  

Please write the color of your exam somewhere on your scantron.  You may write on the test.  

The equations below are what you will see on your exam.  Have a wonderful remainder of the 

summer break! 

   

Be careful with your time.          Be careful with your time.       Be careful with your time.       

----------------------------------------------------------------------------------------------------------------------------- ----- 

ΔL = αLΔT   β = 3α PV = nRT R = 8.314 (mks)     1 calorie = 4.186 Joules      

Q = mCΔT             Q = mL     Work = - ∫    
  

  
  Tk = Tc + 273.15 

Power = kA(dT/dx)  Power = σAeT
4
  

½ kT of energy per (quadratic) degree of freedom 

V (most probable) = √       V (average) = √       

V (rms) = √         ΔE = Q + W      

Each of the following 50 questions are worth 2 points each.  

Answer  “a” = true   “b” = false 
 

75 The coefficient of thermal expansion of water at 20ºC is 0.207  10
 3

 K
 1

.  A thin 

glass tube contains a 150.0 cm column of water at 20ºC.  If the thermal expansion of the 

glass tube is negligible, by how much does the length of the column of water expand 

when it is heated to 80ºC?  

 A) 18.6  mm     B)  6.2 mm     C)  24.8 mm     D)  8.2 mm     E)  56 mm  

Ans: A 

 

76 The gas tank of your car can hold 60 L of gasoline. Do you get more gasoline in terms 

of the number of moles when you fill your tank when the gasoline is cold or hot? The 

coefficient of volume expansion for gasoline = 930  10
6

/K and that of steel is 33  

10
6

/K. 

A) Gasoline is sold by volume so it does not make any difference. 

B) Gasoline expands when the temperature increases, so you get more when it is hot. 

C) Gasoline expands when the temperature increases, so you get less when it is hot. 

D) Both gasoline and the tank expand so they cancel each other out. 

E) It depends on whether it is regular or premium gasoline. 

Ans: C 

 



77 A certain blackbody radiates 100 W at a temperature of 2000 K.  How much power 

would this body radiate at 2500 K?  

 A)  125 W     B)  200 W     C) 244 W     D) 41  W     E)  156 W  

Ans: C 

 

78 If the absolute temperature of the filament of a lamp were doubled, the energy radiated 

per second by the filament would  

A) remain the same.  D) increase by a factor of 8.  

B) increase by a factor of 2.  E) increase by a factor of 16.  

C) increase by a factor of 4.    

Ans: E 

 

79 If the temperature on the warmer side of a wall is doubled, the rate at which heat is 

conducted through the wall  

A) doubles.  

B) increases by a factor of 4.  

C) decreases by a factor of 4.  

D) is cut in half.  

E) increases but the rate cannot be determined.  

Ans: E 

 

 

80 If a piece of iron is exposed to the sun, its temperature rises until  

A) it is hot enough to reflect all the energy that strikes it.  

B) the heat absorbed exceeds its thermal capacity.  

C) the heat absorbed equals its thermal capacity.  

D) it loses and gains heat at the same rate.  

E) its temperature equals the temperature of its surroundings.  

Ans: D 

 

81 A large balloon is being filled with He from gas cylinders. The temperature is 25C and 

the pressure is 1 atmosphere. The volume of the inflated balloon is 250 m
3
.  What was 

the volume of He in the cylinders if the gas was under a pressure of 110 atmospheres 

and at a temperature of 12C when in the gas cylinders?  

 A)  1.1 m
3 

    B)  2.3 m
3 

    C)  2.4 m
3 

    D)  1.5 m
3 
    E)  2.2 m

3 
 

Ans: E 

 

82 If the pressure and volume of an ideal gas are both reduced to half their original value, 

the absolute temperature of the gas is  

A) unchanged.  D) increased by a factor of 4.  

B) doubled.  E) decreased by a factor of 4.  

C) halved.    

Ans: E 

 



83 A lake with 8.0  10
9 

kg of water, which has a specific heat of 4180 J/kg · Cº, warms 

from 10 to 20ºC.  The amount of heat transferred to the lake is  

A) 5  10
3
 J  D) 3.4  10

16
 J  

B) 3.4  10
14

 J  E) 5.6  10
16

 J  

C) 8.0  10
15

 J    

Ans: B 

 

84 A small water reactor recently installed at Podunk College is operating at the boiling 

point of water due to the malfunctioning of the cooling system.  The operators observe 

that the water boils away at the rate of 5 L/min.  If they assume that all of the reactor 

energy is absorbed in the water, the power developed by the reactor is approximately  

 
A)  

1

2
 hp     B)  189 W     C)  28 kW     D)  189 kW     E)  11.35 MW  

Ans: D 

 

  
85 The graph above shows the temperature of a 1.0-g sample of material as heat is added to 

it.  The material is initially a solid at 10ºC.  The pressure remains constant, and there is 

no chemical change.  The specific heat of the solid phase is  

A) 0.6 cal/g · Cº  D) 1.7 cal/g · Cº  

B) 0.25 cal/g · Cº  E) None of these is correct.  

C) 1.6 cal/g · Cº    

Ans: B 

 

86 A 6.0-g lead bullet traveling at 300 m/s penetrates a wooden block and stops.  If 100 

percent of the initial kinetic energy of the bullet is converted into thermal energy in the 

bullet, by how much does the bullet's temperature increase?  (The specific heat of lead is 

128 J/kg · K.)  Now you know the origin of the expression “hot lead”.  

 A)  0.34º C     B)  34 ºC     C)  360 ºC     D)  7  10
2
 ºC     E)  70 ºC  

Ans: C 

 

87 The first law of thermodynamics has as its basis the same fundamental principle as  

A) the continuity principle.  D) static equilibrium.  

B) conservation of energy E) the conservation of linear momentum.  

C) Newton's law of universal gravitation.    

Ans: B 

 



88 An ideal gas is heated so that it expands at constant pressure.  The gas does work W.  

What heat is added to the gas?  

 A)  W     B)  –W     C)  zero     D)  more than W     E)  less than W  

Ans: D 

 

89 The pressure of a gas in an isobaric expansion remains constant.  In such an expansion,  

A) no work is done.  

B) work is done by the gas.  

C) work is done on the gas.  

D) "isobaric" and "expansion" are contradictory terms.  

E) work is or is not done depending on whether the temperature of the gas changes.  

Ans: B 

 

 

90 The work done by an ideal gas in an isothermal expansion from volume V1 to volume V2 

is given by the formula: 

 

 W = nRT ln(V2/V1) 

 

Standard atmospheric pressure (1 atm) is 101.3 kPa.  If 1.0 L of He gas at room 

temperature (20ºC) and 1.0 atm of pressure is compressed isothermally to a volume of 

100 mL, how much work is done on the gas?  

 A)  5.6 kJ     B)  4.7  10
2
 J     C)  4.7  10

2
 kJ     D)  2.3  10

2
 kJ     E)  2.3  10

2
 J  

Ans: E 

 

91   

 
A gas expands along path ABC.  The work done by the gas in this expansion is  

A) 4.0  10
5
 J  D) 7.0  10

5
 J  

B) 5.0  10
5
 J  E) 8.0  10

5
 J  

C) 6.0  10
5
 J    

Ans: D 

 

 

 

 

 



Please continue to use the PV diagram above for these next questions. It shows part of a cycle 

using one mole of a monatomic, ideal gas as the working fluid.   

 

 

92  What is the heat capacity at constant volume of this gas? 

 

A) 3R   B)  3R/2 C)  5R  D)  5R/2 E)  0 

 

93 What is the heat capacity at constant pressure of this gas?  

A)  3R   B)  3R/2 C)  5R  D)  5R/2 E)  0 

 

94 What is the total change in the internal energy during a full cycle from A to A. 

 

A)  PV   B)  2PV C)  3PV D)  6PV E)  0 

 

95 What is the temperature at point C compared to the temperature at point A? 

 

A) The same   B)  double C)  triple D)  six times E)  cannot be found 

 

96 Describe the direction of Q2  

 

A) into the system        B)  out of the system      C)  it is actually zero for an isobar 

 

97 What is the magnitude of work done for one complete cycle? 

 

A) PV   B)  2PV C)  3PV D)  6PV E)  0 

 

98 What is the total change in the entropy during a full cycle from A to A. 

 

A) 3R   B)  3R/2 C)  5R  D)  5R/2 E)  0 

 

99 What is the Carnot efficiency for this engine? 

 

A) 6    B)  1/6  C)  1 – 1/6 D)  1/2  E)  1/3 

 

100  The French Academy of Sciences, in 1775, got smart and voted not to consider any 

further patents involving perpetual motion machines.  It took the U.S. until 1856.  This is 

a true freebie.  I wish you perpetual motion.  Have a great and productive life! 

 

 

The questions are numbered 75 – 100 because they are from a previous final exam that was 

cumulative.  


