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CHAPTER: 3

1- The Stanford linear accelerator contains hundreds of brass disks tightly fitted into a 

steel tube (see figure). The coefficient of linear expansion of the brass is 2.00 × 10−5 

per C◦. The system was assembled by cooling the disks in dry ice (−57◦ C) to enable 

them to just slide into the close-fitting tube. If the diameter of a disk is 80.00 mm at 

43◦ C, what is its diameter in the dry ice? 

A. 78.40 mm 

B. 79.68 mm 

C. 80.16 mm 

D. 79.84 mm 

E. None of these 

 

 

 

2- The figure shows a rectangular brass plate at 0◦ C in which there is cut a 

rectangular hole of dimensions indicated. If the temperature of the plate is raised to 

150◦ C: 

A. x will increase and y will decrease 

B. both x and y will decrease 

C. x will decrease and y will increase 

D. both x and y will increase 

E. the changes in x and y depend on the 

dimension z 

 

 

3- If the zeroth law of thermodynamics were not valid, which of the following 

could not be considered a property of an object? 

A. Pressure 

B. Center of mass energy 

C. Internal energy 

D. Momentum 

E. Temperature 

  

4- The zeroth law of thermodynamics allows us to define: 

A. work 

B. pressure 

C. temperature 

D. thermal equilibrium 

E. internal energy 
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5- Fahrenheit and Kelvin scales agree numerically at a reading of: 

A. -40 

B. 0 

C. 273 

D. 301 

E. 574 

 

6- The diagram shows four rectangular plates and their dimensions. All are made 

of the same material. The temperature now increases. Of these plates: 

A. the vertical dimension of plate 1 increases the most and the area of plate 1 

increases the most 

B. the vertical dimension of plate 2 

increases the most and the area of 

plate 4 increases the most 

C. the vertical dimension of plate 3 

increases the most and the area of 

plate 1 increases the most 

D. the vertical dimension of plate 4 increases the most and the area of plate 3 

increases the most 

 

7- The same energy Q enters five different substances as heat. 

A: The temperature of 3 g of substance A increases by 10 K  

B: The temperature of 4 g of substance B increases by 4 K 

C: The temperature of 6 g of substance C increases by 15 K 

D: The temperature of 8 g of substance D increases by 6 K 

E: The temperature of 10 g of substance E increases by 10 K Which substance 

has the greatest specific heat? 

  

8- A calorie is about: 

A. 0.24 J                                     B. 8.3 J 

C. 250 J                                      D. 4.2 J         E. 4200 J 

 

9- It is more difficult to measure the coefficient of volume expansion of a liquid 

than that of a solid because: 

A. no relation exists between linear and volume expansion coefficients 

B. a liquid tends to evaporate 

C. a liquid expands too much when heated 

D. a liquid expands too little when heated 

E. the containing vessel also expands 

 



10- The two metallic strips that constitute some thermostats must differ in: 

A. length 

B. thickness 

C. mass 

D. rate at which they conduct heat 

E. coefficient of linear expansion 

 

 

11. A 10-kg piece of aluminum (which has a specific heat of 900 J/kg C) is 

warmed so that its temperature increases by 5.0 C. How much heat was transferred 

into it? 

 

A) 4.5 × 104 𝐽 

B) 9.0 × 104 𝐽 

C) 1.4 × 105 𝐽 

D) 2.0 × 105 

 

12. Marc attaches a falling 500-kg object with a rope through a pulley to a paddle 

wheel shaft. He places the system in a well-insulated tank holding 25 kg of water. 

When the object falls, it causes the paddle wheel to rotate and churn the water. If the 

object falls a vertical distance of 100 m at constant speed, what is the temperature 

change of the water? (1 kcal = 4 186 J, the specific heat of water is 4 186 J/kg C, and 

g = 9.8 m/s2). 

 

A) 19600℃ 

B) 4700℃ 

C) 4.7℃ 

D) 0.8℃ 

 

13. A 3.00-g lead bullet is traveling at a speed of 240 m/s when it embeds in a 

wood post. If we assume that half of the resultant heat energy generated remains with 

the bullet, what is the increase in temperature of the embedded bullet? (specific heat 

of lead = 0.030 5 kcal/kg C, 1 kcal = 4 186 J). 

A) 113 C 

B) 137 C 

C) 226 C 

D) 259 C 
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14. A hot (70 C) lump of metal has a mass of 250 g and a specific heat of 0.25 

cal/g C. John drops the metal into a 500-g calorimeter containing 75 g of water at 20 

C. The calorimeter is constructed of a material that has a specific heat of 0.10 cal/ g 

C. When equilibrium is reached, what will be the final temperature? C water = 1.00 

cal/g C. 

A) 114℃ 

B) 72℃ 

C) 64℃ 

D) 37℃ 

  

15. A 0.003 0-kg lead bullet is traveling at a speed of 240 m/s when it embeds in a 

block of ice at 0 C. If all the heat generated goes into melting ice, what quantity of ice 

is melted? (Lf = 80 kcal/kg, the specific heat of lead = 0.03 kcal/kg C, and 1 kcal = 4 

186 J). 

A) 1.47 × 10−2𝑘𝑔 

B) 5.8 × 10−4𝑘𝑔 

C) 3.2 × 10−3𝑘𝑔 

D) 2.6 × 10−4𝑘𝑔 

 

16. When a wool blanket is used to keep warm, what is the primary insulating 

material? 

 

A) Wool 

B) Air 

C) The trim around the edge of the blanket. 

D) A thin layer of Aluminum foil (usually not apparent) inside the blanket. 

 

17. If cooking is done using an aluminum pan over an electric burner, which of the 

following will not promote the rate of heat flow from burner to food? 

 

A) Increase the pan bottom thickness. 

B)Increase the pan bottom area. 

C)  Increase burner temperature. 

D) Decrease the height of pan sides. 
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18. The emissivity of an ideal reflector has which of the following values? 

A) 0 

B) 1 

C) 100 

D) Infinity 

. 

  

19. The filament temperature of a light bulb is 2 000 K when the bulb delivers 40 

W of power. If its emissivity remains constant, what power is delivered when the 

filament temperature is 2 500 K? 

A) 105W 

B) 62W 

C) 98W 

D) 50W 

 

20. Arrange from smallest to largest: the BTU, the joule, and the calorie. 

A) BTU, J, cal 

B) J, cal, BTU 

C) cal, BTU, J 

D) J, BTU, cal 

 

 

 

21. A balloon is filled with cold air and placed in a warm room. It is NOT in 

thermal equilibrium with the air of the room until: 

A. it rises to the ceiling 

B. it sinks to the floor 

C. it stops expanding 

D. it starts to contract 

E. none of the above 

 

22. A constant-volume gas thermometer is used to measure the temperature of an 

object. When the thermometer is in contact with water at its triple point (273.16K) the 

pressure in the thermometer is 8.500×104 Pa. When it is in contact with the object the 

pressure is 9.650× 104 Pa. The temperature of the object is: 

A. 37.0K                                     B. 241K 

C. 310K                                  D .314K  

E. 2020K 

  

 



23. Object A, with heat capacity CA and initially at temperature TA, is placed in 

thermal contact with object B, with heat capacity CB and initially at temperature TB. 

The combination is thermally isolated. If the heat capacities are independent of the 

temperature and no phase changes occur, the final temperature of both objects is: 

A. (CATA −CBTB)/(CA + CB) 

B. (CATA + CBTB)/(CA + CB) 

C. (CATA −CBTB)/(CA −CB) 

D. (CA −CB)|TA −TB| 

E. (CA + CB)|TA −TB| 

 

24. The heat capacity of object B is twice that of object A. Initially A is at 300K 

and B is at 450K. They are placed in thermal contact and the combination is isolated. 

The final temperature of both objects is: 

A. 200K                       B. 300K 

C. 400K                      D. 450K 

E. 600K 

 

25.Possible units for the coefficient of volume expansion are: 

A. mm/C◦             B. mm3/C◦ 

C. (C◦)3                D. 1/(C◦)3 

E. 1/C◦ 

  

26. Which one of the following statements is true? 

A. Temperatures differing by 25◦ on the Fahrenheit scale must differ by 45◦ on 

the Celsius scale 

B. 40K corresponds to −40◦C 

C. Temperatures which differ by 10◦ on the Celsius scale must differ by 18◦ on 

the Fahrenheit scale 

D. Water at 90◦ C is warmer than water at 202◦ F 

E. 0◦F corresponds to −32◦C 

 

27. An annular ring of aluminum is cut from an aluminum sheet as shown. When 

this ring is heated: 

A. the aluminum expands outward and the hole remains the 

same in size 

B. the hole decreases in diameter 

C. the area of the hole expands the same percent as any area 

of the aluminum 

D. the area of the hole expands a greater percent than any area of the aluminum 

E. linear expansion forces the shape of the hole to be slightly elliptic 



28 . It is more difficult to measure the coefficient of volume expansion of a liquid 

than that of a solid because: 

A. no relation exists between linear and volume expansion coefficients 

B. a liquid tends to evaporate 

C. a liquid expands too much when heated 

D. a liquid expands too little when heated 

E. the containing vessel also expands 

  

29. The coefficient of linear expansion of a certain steel is 0.000012per C◦ . The 

coefficient of volume expansion, in (C◦)−1, is: 

A. (0.000012)3 

B. (4π/3)(0.000012)3 

C. 3×0.000012 D. 0.000012 

E. depends on the shape of the volume to which it will be applied 

 

30. The specific heat of lead is 0.030cal/g·C◦. 300g of lead shot at 100◦ C is mixed 

with 100g of water at 70◦ C in an insulated container. The final temperature of the 

mixture is: 

A. 100◦ C               B. 85.5◦ C 

C. 79.5◦ C              D. 74.5◦ C      E. 72.5◦ C 

 

31- The heat transfers from the hot cup of water to the cold one because ........ 

A- Has more heat energy . 

B- Hs more latent heat 

C- Has less specific heat energy 

D- Has more specific heat of energy 

 

32- Two liters of water at 20 C is mixed with four liters of water at 70C .Suppose 

no heat is lost outside the system ,the final tempreture of the mixture equals ......... 

a) 53.33C 

b) 70C 

c) 30C 

d) 20C 

 

33 - Which o the following values of temperature is equal ? 

A) -17.78C=0F 

B) -32C=0F 

C) -6.67C=-40F 

d) 100C=132F 



34- Which one of the following statements describe the correct state on heating a 

piece of ice from -10C to 0C? 

A- Its latent heat of fusion increases 

B- Its latent heat of fusion decreases 

C- Its internal energy increases 

D- Its internal energy remains constant 

 

35- When is an iron stove used for heating a room by radiation more efficient ? 

A- If its inner surface is highly polished 

B- If its inner surface is rough and black 

C- If its outer surface is highly polished 

D- If its outer surface is rough and black 

 

36- Heat has the same unit as: 

A- Temperature 

B- Work 

C- Energy/time 

D- Heat capacity 

 

37- Most of the radiation emitted by a human body is in the form of ...... 

A- Ultraviolet radiation and invisible 

B- Infrared radiation and is invisible 

C- Visible radiation but is too weak to be visible 

D- Humans do not emit electromagnetic radiation 

  

38- if the temperature changes by 5 K that means that it changes by ...... 

a) 287 C 

b) 5C 

c) 5F 

d) 41F 

 

39- Which of the following is equivalent to 212F ? 

a) 100K 

b) 273K 

c) 373K 

d) 473K 
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40- What is the amount of heat is required to raise the temperature of 500 g of 

liquid water from 25C to 75 C ? 

Knowing that the specific heat capacity of water is 4200 J/Kg.K 

a) 105 KJ 

b) 345 KJ 

c) 678 KJ 

d) 786 KJ 
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