
Unit 2 Test: ENERGY 

1. Phases of matter are based on molecular motion at different temperatures. Which of the following are 
in order of decreasing molecular motion at a fixed temperature? 

a. Gas  Liquid  Solid 
b. Liquid  Solid  Gas 

c. Solid  Gas  Liquid 
d. Solid  Liquid  Gas 

 
2. Maria is studying the processes of converting water into ice and water into steam. Which of these 

correctly explains one of these processes? 
a. When water changes to solid ice, the particles gain energy and the molecular motion increases.  
b. When water changes to gaseous steam, the particles gain energy and the molecular motion increases 
c. When water changes to solid ice, the molecular motion increases and the particles become electrically 

charged 
d. When water changes to gaseous steam, the molecular motion decreases and the particles become 

charged. 
 

3. Observe the diagram to the right with Block 1 and Block 2. Which if the 
following statements are True,  there is more than 1 True Statement.  

a. The average Kinetic Energy in Block 1 is higher than block 2 
b. The total amount of heat in block 1 is higher than block 2 
c. If block 1 was placed in contact with block 2 heat would flow from 

block 2 into block 1  
d. If block 2 was placed in contact with block 1 heat would flow from block 2 into block 1 
e. If the two blocks were put in contact in any manner, heat would flow from block 1 into block 2  
f. The average Kinetic Energy in Block 2 is higher than block 1.  
g. The total amount of heat in block 2 is higher than block 1.  
h. If the two blocks were to come into contact heat would flow until the system reached equilibrium.  
i. If the two block were to come into contact heat would continue to flow, but the system will never reach 

equilibrium.  

 
4. In which state of matter are the particles free to vibrate and move/flow free and randomly? 

a. Gas 
b. Light  

c. Liquid 
d. Solid 

 
5. Analyze the cubic diagram to the right () the atoms within the object are at 

room temperature (72 oF, 22 oC, or 295.15 K) vibrate at a high rate of speed 
with no regular arrangement and are easily compressible. What other 
properties below are true of this state of matter? Each statement below 
contains two additional facts about the likely state of matter the particles in 
the diagrams are in. Which set of facts is most likely true?  

a. It is a liquid and easily reacts with solid crystals.  
b. It forms crystals easily and has a defined shape  
c. It has a high degree of freedom and infinite volume  
d. It has a high melting point and takes the shape of its container.  

 
6. In the diagram to the left () There are two different gases in a closed system 
which is separated by a divider. Which of the following changes would occur if the 
divider was removed?  
a. The system would gain energy  
b. The system would lose energy  
c. The gases particles would move to a less orderly, more randomly dispersed state 
d. The gases particles would move to a more orderly less randomly dispersed state 
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7. A bottle of sweet smelling perfume shattered on the floor, in mere seconds the odor could be detected 
by every nose throughout the room, this is because the odor molecules in a gaseous state …… 

a. Are heavier than the surrounding air and sink to the floor.  
b. Are lighter than the surrounding air and rise to the ceiling.  
c. Disperse and move from areas of high concentration to areas of lower concentration.  
d. Can be detected by the sensitivity of the human nose even when the odor particles have yet to have 

reached the location of said human nose.  
 

8. Theresa learned that an object in space was made of matter, unbound by a volume, dissociated into 
charged particles (ions) and electrons, and reacted to a magnetic field. In which state is this matter.  

a. Solid  
b. Liquid  

c. Gas  
d. Plasma 

 
9. Which state of matter is the most common in the universe.  

a. Solid 
b. Liquid 

c. Gas 
d. Plasma 

 
10. The molecules in a substance are gaining Kinetic Energy, which of these could be the behavior of the 

substance. 
a. The substance changes from gas  Liquid  Solid 
b. The substance changed from solid  Liquid  Gas 
c. The substance changed from Liquid  Solid  Gas 
d. The substance changes from solid  Gas  Liquid 

 

11. Jenny wants to put the following materials in order of increasing freedom of particle motion: aluminum 
(Al), carbon dioxide (CO2), and oil. In which sequence are the materials arranged in order of increasing 
degree of freedom.  

a. Oil, CO2, Al 
b. Al, Oil, CO2 

c. CO2, Oil, Al 
d. Oil, Al, CO2 

 
12. In regard to the motion of atoms in a solid, which property best fits the solid state of matter? 

a. Collide Frequently 
b. Move past each other 
c. Vibrate  
d. Do Not Move 

 

13. Which of these characteristics is a property of matter in the plasma state, but is not a property in the 
gaseous state? 

a. Low temperature 
b. High electrical conductivity  

c. Low kinetic energy of particles  
d. Large separation between particles. 

 
14. The table to below describes the motion of the particles of a material in three different phases. To which phase to P, Q, and R 

correspond? (pick 3 answers) 
a. P = solid 
b. P = Gas 
c. Q = Solid 
d. Q = Liquid 
e. R = Solid 
f. R = Liquid 

 
15. The               of particles determines the degree of freedom and the current state of matter. 

a. Density  
b. Velocity  

c. Energy  
d. Phase 
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16. Alfonso, an undergrad chemistry student at state university was studying energy and specific heat (heat capacity) in the 
lab. He submerged a scolding hot piece of zinc into 120 grams of H2O. The water was 20oC prior to the insertion of the hot 
Zinc. Several minutes later, the combined temperature of the zinc water had leveled off and was holding steady at 36oC. 
How much Energy did the water absorb if the specific heat of water is 4 J/goC? SHOW YOUR WORK IN THE FORMULA 
 
 
 

17. Specific heat is the amount of energy required to….  
a. Raise 1 gram of a substance 1 degree celcius.  
b. Change 1 gram of a solid into a liquid  

c. Change 1 gram of a liquid into a gas.  
d. Ionize 1 gram of a substance.  

 
18. 450 Joules of energy is added to a 10g (Al) aluminum cylinder at room temperature (27 oC). What is the final temperature of 

the (Al) aluminum? (specific heat of AL 0.9 J/goC). Find  ΔT    of Q=mcΔT then add it to original temperature. 
a. 45 oC 
b. 50 oC 

c. 72 oC 
d. 77 oC  

 
19. Miss Christay takes a tray of ice cold cubes from the freezer. She watches as the ice cubes slowly change state. What happens 

as the ice cubes slowly change state. What happens to the ice cubes as this occurs.  
A. absorb heat and melt 
B. release heat and melt 

C. absorb cold and condense 
D. release cold and condense 

 

Use the Heating Curve Diagram to the right to answer items 20 –22.  
 
20. What phase of matter exist in the interval between 0 min. and 10 min? 

a. Solid 
b. Liquid 

c. Gas 
d. Plasma 

 

21. What phase of matter is the H2O in during the interval from 0oC to 10oC? 
a. Solid 
b. Liquid 

c. Gas 
d. Plasma 

 

22. The Heating Curve shows the effects of adding heat to a piece of solid H2O 
(ice). Between the 10-minute mark and the 20 minute mark, the temperature is 
constant while the ice is melting.  

a. The added heat overcomes the intermolecular attractions between water molecules 
b. The added heat strengthens the intermolecular attractions between H2O molecules. 
c. The added heat breaks the bonds between the hydrogen and oxygen within H2O 

molecules. 
d. The added heat causes bonds to form between the hydrogen and oxygen within 

water molecules.   
 

23. Why must heat be absorbed in order for a liquid to change into a gas? 
a. To make more molecules  
b. To form the intermolecular forces for the gas 
c. To break the intermolecular forced of the liquid  
d. To reduce the motion of the molecules 

 
24. What does temperature measure? (there could be multiple answers) 

a. Temperature measures how hot or cold it is outside  
b. Temperature measures how cold it is   
c. The Average Kinetic Energy of particles  
d. The Average Potential Energy of particles  
e. Temperature measures molecular motion  
f. Temperature measures the sum of all particle kinetic energy  

 

25. Which process will MOST LIKELY transform a gas into plasma? 
a. Dissolving the gas molecules in a liquid solution 
b. Separating the atoms of the gas into charged particles and free electrons 
c. Cooling the gas to a temperature within a few degrees of absolute zero 
d. Increasing the pressure on the gas while keeping the    
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26. The ice cube in the glass shown to the right is a melting in the drink. How is energy being 
transferred between the drink and the ice.  

a. The ice cube releases heat to the drink. 
b. The ice cube releases cold to the drink. 
c. The ice cube absorbs heat from drink.  
d. The ice cube absorbs cold from the drink.  

 

27. Which of the following phase changes could possibly be occurring if a substance is releasing 
heat? 

a. Evaporation  
b. Condensation  
c. Freezing 

d. Melting  
e. Sublimating  
f. Deposition 

 

28. A solid material at 0oC is heated at a constant rate, and its temperature is 
measured at regular intervals. The heating curve graph to the right shows how 
the temperature of the material varies with time. Which interpretations of the 
graph below are correct? (Multiple Answers) 

a. Solid and Liquid phases are present during interval A 
b. A phase change occurs at interval B 
c. The Kinetic Energy of a liquid is changing during phase C 
d. The boiling point is the temperature that phase D occurs at 
e. Intermolecular forces are broken during phase E 

 
29. Mark was playing with a spiral made of aluminum foil. He observed that the spiral twirled when he held it over a warm 

toaster that he just used and then unplugged. What is the reason for his observation? 
a. Pull of Gravity  
b. Force from a magnetic field  
c. Heat transfer via conduction  
d. Formation of convection currents.  

 
30. The specific heat of aluminum is 0.90J/goC. How much heat is given off when 25 grams of aluminum is 

cooled from 55oC to 25oC? [your answer will be in Joules, convert to kilojoules (kJ)]
a. 0.56 kJ 
b. 0.68 kJ 

c. 1.2 kJ 
d. 1.8 kJ 

 
31. The table to the right shows the heat capacities of four different materials weighing 1 gram each. If 100 Joules of energy is 

supplied to each of these four materials to raise their temperatures from 25oC, which material will have the highest 
temperature after the 100 joules of energy has been added. You do NOT 
necessarily have to use the math formula to figure this out, just thing about 
what the specific heat value means, what does it tell us. You can certainly do 
the math for each one if you want to though  

a. Aluminum  
b. Beryllium  
c. Gold 
d. Graphite 

 

32. Analyze the heating curve to the right. It shows different phases of 
water as ice is heated in an isolated system. How does the energy 
absorbed by the molecules appear during the phases indicated by 
areas A and B? 

a. Energy absorbed during the phase indicated by area B appears 
as a rise in temperature, and energy absorbed during the phase 
indicated by area A appears as a change of phase.  

b. Energy absorbed during the phase indicated by area A appears 
as a rise in temperature, and energy absorbed during the phase 
indicated by area B appears as a change of phase. 

c. Energy absorbed during the phase indicated by areas A and B 
appears as a rise in Average Kinetic Energy .  

d. Energy absorbed during the phase indicated by areas A and B appears as a phase change.  
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33. Naomi is investigating the properties of a solid material. It takes 120 Joules to raise the temperature of 10 grams 
of the material by 5 degrees. What is the specific heat of the material? 

a. 0.4 J/goC 
b. 2.4 J/goC 
c. 8.0 J/goC 
d. 60 J/goC 

 

34. An Iron ball with a mass of 100 grams was heated from O degree Celsius to 20 degree Celsius. How much heat 
energy did the iron ball gain? (The specific heat of iron (Fe) is 0.45 J/goC)  

a. 450 J 
b. 900 J 
c. 2,000 J 
d. 4,400 J 

 

35. The specific heat of ferrum (Fe) more commonly referred to as iron is 0.45 J/gK. What is the amount of heat 
needed to raise the temperature of 12 g of ion by exactly 15 K?  Kelvin is another method for measuring 
temperature and was brought to be so that there would be a temperature that would register 0o for absolute 
zero.  

a. 6.8 Joules 
b. 27 Joules 
c. 81 Joules 
d. 400 Joules 

 

36. To complete this task, you must take it on in two steps. Use the information about the water to determine the 
total amount of heat lost or gained (joules, Q). The amount of heat gained by the H2O will be equal to the 
amount of heat lost by the ball in a closed system (Qball = QH2O). Now that you know the total amount of energy 

use the other information provided about the metal ball to determine the specific heat of the metal ball. A 
metallic ball with a mass of 140 grams at a temperature of 50oC is dropped into a bowl of water. There 
is 100 grams of water currently at 20oC prior to the insertion of the ball.  The final temperature of both 
the ball and the water balanced out at 30oC. What is the heat capacity of the metallic ball. [The specific 
heat of water (H2O) is 4 J/goC] 
 
 
 
 
 
 

37. Analyze the 4 two-chambered apparatuses represented in the diagram to the right. 
The two chambers are connected by a black valve in-between them. When the valve 
is opened which apparatus will best show the motion of a convection current? 

a. Figure 1 
b. Figure 2 
c. Figure 3 
d. Figure 4  

 
 
 

38. On a cold winter night, a group of campers gather around a campfire to get warm after a long day of hiking in the 
snow. The campers circle around the outside of the campfire and have a seat. How is the heat transferred from 
the fire to the campers? 

a. The heat rises and the fire pulls in new air from behind the campers via convection current.  
b. The high energy hot particles of the fire transfer heat from the fire to the campers via conduction.  
c. The fire radiates infrared waves in all directions that carry heat from the fire to the campers.  
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39. Analyze the diagram to the right. A burner applies heat to one end of a metal 
plate that has 4 wells with water in them. 4 thermometers are used to show 
the temperature of the metal in each well. After heating the metal plate for 
quite some time, you observe that the temperature is not equal across the 
metal plate, yet the temperature decreases from thermometer 1 to 
thermometer 4. Which reason best explains this phenomena.  

a. The metal plate is not radiating heat consistently throughout the plate.  
b. The metal plats is to small to transfer heat by convection.  
c. The temperature of the surroundings contributes to the variation in the 

thermometer readings.  
d. There is a decrease in kinetic energy from the hot end to the cold end 

which causes a drop in temperature readings.  
 
 

40. The fryin’ pan in the diagram to the right is made completely of cast iron. It is being 
heated below by a gas range produced flame. The bottom of the cast Iron pan is 
heated initially and the heat spreads throughout the entire cast iron pan pretty 
evenly. How does heat move from the bottom of the pan up through the handle? 

a. Free electrons move from atom to atom  
b. Heat flows through the empty space between atoms 
c. Iron atoms transfer kinetic energy from atom to atom throughout the pan. 
d. Rapidly vibrating atoms move away from the source of the heat. 

   

  
 
  
The diagram to the right is of how a basic 
electric power plant works. Fuel is burned to 
make steam and turn the turbines of an 
electrical generator. There are several energy 
transitions that occur throughout the 
process. Use the word bank to identify the 
type of energy transitions that occur during 
the section. An example answer has been 
done for you.  
 
EX Question: Identify the energy transition 
occurring in the boiler:  
         Answer: Thermal Energy of the fire to       
Kinetic Energy of the Steam 
 
41. Identify the energy transformation that occurs as the steam moves through the turbine and turns it.  

 
42. Identify the energy transformation that occurs in the generator. 

 

43. Identify the energy transformation that occurs at the “bulb lights” part of the diagram.  
 

44. Every time there is an energy transformation there is always energy lost from the system as a result of friction. This 
energy that is lost is in what form. 

 

45. Ms. Greer told the students that food transfers energy to the body, where it is transformed into heat and 
motion. In which form is energy stored when it is in food? 

a. Chemical  
b. Electrical  

c. Kinetic 
d. Mechanical  

 
46. Rainwater falling at higher elevations, such as in the mountainous areas, cause erosion to lower elevation 

areas as it flows downhill. Which form of energy does the water have that is responsible for soil erosion? 
a. Chemical  
b. Heat 

c. Kinetic 
d. Potential 

 

 


