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Kinetic Energy 
590     

For an object of constant 
mass, the kinetic energy is 

directly proportional to 
the square of the speed. 

585     
580     
575     
570     
565     
560     
555     
550     
545    

The amount 
of kinetic 
energy an 
object has 

depends on 
both the 

speed and 
the mass of 
the object. 

540   

The amount 
of kinetic 

energy 
(motion 

energy) of an 
object has 

depends on 
the mass of 
the object. 

535   
530    
525   For an object traveling at 

constant speed, the kinetic 
energy is directly 

proportional to the mass 
of the object. 

520   
515   

510   
505    
500  See note  
495    
490    
485    
480    
475    
470 

The amount 
of energy an 

object has 
depends on 
how fast it is 

moving. 

The amount of 
kinetic energy 

(motion 
energy) of an 

object has 
depends on the 

speed of the 
object. 

 
465  
460   
455    
450    
445    
440    
435     
430      
425      
420      
415      

 Basic Intermediate Advanced 

 
NOTE: This question at 500 is an intermediate level question that targets the misconception 
that kinetic energy depends on the direction the object is traveling. 
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Thermal Energy 
590      
585      
580      
575      
570      
565      
560      
555      
550      
545      
540      
535  The amount of 

thermal energy 
an object has 
depends on 

the mass of the 
object and the 

material of 
which the 

object is made. 

   
530  

All things 
have 

thermal 
energy. 

  
525  

  
520  

What 
does 

thermal 
energy 
depend 

on? 

The amount of 
thermal energy an 
object has depends 
on the disordered 

motions of its atoms 
or molecules and the 
number and types of 
atoms or molecules 
of which the object 

is made.  

515  

510  

505  

500  

495   

490    
485 

The amount of 
energy an 
object has 

depends on 
how warm it is. 

  
480   
475 The amount of 

thermal energy 
of an object 
has depends 

on the 
temperature of 

the object. 

 
470   
465    
460    
455    
450    
445     
440      
435      
430      
425      
420      
415      
 Basic Intermediate Advanced 
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Gravitational Potential Energy 
590      
585      
580      
575      
570      
565      
560      
555      
550     

Gravitational 
potential 
energy is 

associated 
with the 

separation 
of mutually 
attracting 
masses. 

545     

540     

535    The 
gravitational 

potential 
energy of an 
object near 
the surface 
of the earth 
is related to 

both the 
distance 

above the 
surface of 
the earth 
and the 
mass.   

530    

525  
The 

gravitational 
potential 

energy of an 
object near 

the surface of 
the earth is 

related to the 
distance the 

object is above 
the surface of 

the earth.   

 

520   The 
gravitational 

potential 
energy of an 

object near the 
surface of the 

earth is related 
to the mass of 

the object.   

515 

The amount of energy an object 
has depends on how high it is 

above the surface of the earth. 

510 
505 
500 
495 
490 
485  

480    

475    

470      
465      
460      
455      
450      
445 The higher an object is above the 

surface of the earth, the more damage 
it can do when it falls to the ground. 

    

440     

435     

430      
425      
420      
415      
 Basic Intermediate Advanced 
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Elastic Potential Energy 
550    
545    
540    
535   

The amount of elastic potential 
energy an elastic object has 

depends on how difficult it is to 
stretch or compress the object. 

 

530    

525    

520    

515    

510   The amount of elastic potential energy stored in a 
stretched or compressed elastic object increases 

when the object is further stretched or compressed 
because the distances between the atoms and 

molecules that make up the object changes.  

505   
500   
495   
490   
485   

 
480   

 
475  The amount of elastic potential 

energy an elastic object has 
depends on how much the object 

is stretched or compressed. 

 

470  
 

465  
 

460  
 

455 The amount of energy an elastic object has depends 
on how much the object is stretched or compressed. 

  

450   

445   
 

440   
 

435 
The more an elastic object is stretched of compressed, 
the farther it can propel itself of another object when 

released. 

  

430   

425   

420   

415   

 Basic Intermediate Advanced 
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Chemical Energy 
590     
585     
580     
575     
570     
565  See Note 1   
560   Chemical energy is associated with the 

arrangement of atoms that make up the 
molecules of the reactants and products 

of a chemical reaction. Because the 
arrangement of atoms making up the 

molecules is different before and after 
the chemical reaction takes place, the 

amount of chemical energy in the 
system is also different.  

555   
550   
545  

Some chemical 
reactions release 
energy into the 
surroundings, 
whereas other 

chemical reactions 
take in energy from 
the surroundings. 

540  
535  
530  
525  
520  
515    
510    
505    
500    
495     
490   See Note 2 
485     
480     
475     
470     
465     
460     
455 Energy is released 

when fuel is burned. 
Energy is also 

released when food 
is used as fuel in 

animals. 

   
450    
445    
440    
435    
430    
425     
420     
415     

 Basic Intermediate Advanced 
Note 1: The question at 565 is an intermediate level question but it involves an abstract context. 
Note 2: The question at 490 asks students to recall the fact that the chemical energy is 
associated with the types and number of atoms and how they are arranged into molecules. The 
students are not required to apply the knowledge. 
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Transferring Energy by Conduction 
590    
585    
580    
575    
570    
565    
560    
555  See Note 1 

Energy is transferred by 
conduction through a material 

by the random collisions of 
atoms and molecules that make 

up the material. 

550   
545   
540   
535  

Conduction is the transfer 
of energy that occurs 

when a warmer object (or 
sample of matter) comes 
in contact with a cooler 

object (or sample of 
matter) without a transfer 

of matter. 

530  
525  
520  
515  
510  
505 See Note 2 
500   

495   

490   

485   

480 When two things touch, the 
warmer things get cooler and 
the cooler things get warmer 

until they all are the same 
temperature. 

 

475  

470  

465   
460   
455    
450    
445    
440    
435    
430    
425    
420    
415    

 Basic Intermediate Advanced 
NOTE 1: This question at 555 is an intermediate level item that involves using an ice pack in a lunch 
bag to cool a can of juice. Many students selected the distractor that said that coldness is transferred 
from the ice pack to the can. 
NOTE 2: This question at 505 tests the basic level idea but in the context of a very hot object coming 
in contact with a cooler object. Many students selected the distractor that said that the very hot 
object will stay the same temperature and not get cooler.  
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Transferring Energy by Convection 
590    
585    
580   See Note 3 
575    
570    
565    
560    
555    
550    
545    
540  See Note 2  
535 See Note 1  The differences in density of 

regions in a fluid lead to an 
imbalance between the 

downward gravitational force 
and upward forces exerted by 
the surrounding fluid, creating 
currents that contribute to the 

transfer of energy.  

530   
525   
520   
515   
510   
505   
500  Temperature variations in fluids 

such as air and water lead to 
currents that circulate the fluid 
and transfers energy from place 

to place in the fluid. 

495   
490 When water moves to another 

location, it can change the 
temperature of the water at 

that location. 

 
485  
480  
475   
470    
465    
460    
455    
450    
445    
440    
435    
430    
425    
420    
415    

 Basic Intermediate Advanced 
Note 1: This question at 535 is the only basic level question that targets the idea the when air moves to 
another location, it can change the temperature of the air at that location. 
Note 2: The question at 540 is an intermediate level question that involves a container of water that contains 
small, visible particles. Students are asked to describe the motion of the particles when the container is over 
a flame. 
Note 3: The question at 580 is an advanced level question that asks students to select a table that describes 
the temperature and density of different regions in water being heated over a flame. 



Copyright © 2018 AAAS Project 2061  9 
 

Transferring Energy by Radiation 
590     
585     
580     
575     
570     
565     
560     
555     
550     
545    

Energy can be 
transferred by 

electromagnetic 
radiation. 

540    
535    
530    
525    
520    
515    
510    
505    
500    
495    
490    
485  

Light 
transfers 

energy from 
a light source 
to a receiver. 

The angle at which 
sunlight strikes an 
object affects the 
amount of energy 
transferred to it. 

 
480   
475  See Note 
470 

When light shines 
on an object, the 
object typically 
gets warmer. 

 
465  
460   
455   
450   
445    
440    
435     
430     
425     
420     
415     
 Basic Intermediate Advanced 
NOTE: This question at 475 requires students to select a graph that describes the rate 
at which energy is being absorbed and emitted by a sample of water over time. 
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Transferring Energy Electrically 
590   
585   
580   
575   
570   
565   
560   
555   
550   
545  

Electrostatic potential 
energy can be stored in 

the separation of 
charged objects. 

540  
535  
530  
525  
520  
515  
510  
505  
500  
495   
490   
485   
480 

Energy can be transferred 
electrically when an electrical 

source is connected in a 
complete circuit to an 

electrical device. 

 
475  
470  
465  
460  
455  
450  
445   
440   
435   
430   
425   
420   
415   
 Basic/Intermediate Advanced 
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Transferring Energy by Forces 
590    
585    
580    
575    
570    
565    
560    
555    
550   When two objects change 

relative position as a result of 
a gravitational, magnetic, or 
electric force, the potential 
and kinetic energies of the 

system change. 

545   
540   
535 See Note 1 

Energy is transferred 
mechanically when an 
object exerts a force, 

either by contact or at a 
distance, on another 

object.  

530  
525  
520   
515   
510   
505   
500   
495   
490    
485 

Contact forces can 
transfer energy from one 

object to another 
resulting in a change in 

the objects’ motion. 

  
480   
475   
470   
465   
460   
455 See Note 2  
450   
445    
440    
435    
430    
425    
420    
415    

 Basic Intermediate Advanced 
Note 1: This basic level question at 535, unlike the others, targets a very popular force 
misconception that it is a force (not energy) that is transferred during a collision. 
Note 2: This question at 455 is an intermediate level question that asks students whether a 
stronger or weaker magnet will transfer more energy to a metal ball. 

  



Copyright © 2018 AAAS Project 2061  12 
 

Transferring Energy by Sound 
590   
585   
580   
575   
570   
565   
560   
555   
550   
545   
540   
535  

Energy is transferred by sound because 
of coordinated collisions between the 
atoms or molecules that make up the 

medium through which the sound 
travels. 

530  
525  
520  
515  
510 See Note 
505  
500  
495   
490 

Sound can transfer energy 
from one location to 

another. 

 
485  
480  
475  
470  
465  
460   
455   
450   
445   
440   
435   
430   
425   
420   
415 Basic/Intermediate Advanced 
NOTE: This basic/intermediate question, unlike the others, targets a very 
popular force misconception that it is a force (not energy) that is 
transferred during a collision. 
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Dissipation of Energy 
590    
585    
580    
575    
570    
565    
560    
555    
550    
545    
540    
535  

Transformations and 
transfers of energy usually 

result in some energy being 
released into the 

surrounding environment 
causing an increase in the 

thermal energy of the 
environment. 

 
530   
525  Unless prevented from 

doing so, energy will 
become uniformly 

distributed. 

520  
515  
510  
505   
500   
495   
490   See Note 
485    
480 

Objects tend to get 
warmer when they 

use or take in 
energy or when 

they interact with 
each other. 

  
475   
470   
465   
460   
455   
450   
445   
440    
435    
430    
425    
420    
415    
 Basic Intermediate Advanced 
Note: This item asks the students to select the graph that represents the change in 
energy concentration over time. 
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Conservation of Energy 
605     

Use energy ideas to 
predict the speed a 
ball will have after 

traveling on a dip or 
hill 

600     
595     
590     
585     
580     
575     
570     
565    Regardless of what 

happens within a 
system, the total 
amount of energy 

in the system 
remains the same 
unless energy is 

added to or 
released from the 

system. 

 
560     
555     
550    Predict the amount of 

energy a ball will have 
after traveling on a 

dip or hill 

545    
540    
535   

 

530   
 

 
525   

 
 

520 See Note 1   
 

515   

Use energy 
ideas to 

predict the 
height a ball 
will travel on 

a ramp 

 
510   

  
505   See Note 2  
500   

  
495   

  
490  A decrease in energy 

in one system always 
is accompanied by an 
increase in energy in 

another system. 

  
485    
480    
475 

Everything 
has energy. 

  
470    
465     
460     
455     
450      
445      
440      
435      
430      
425      
420      
415 Basic Intermediate Advanced 
Note 1: This question at 520 is a basic level question that asks student whether a falling rock and/or a 
rock sitting on a cliff have energy. This differs from the other questions that ask if an object has energy 
because it requires the students to know that the rock on the cliff has gravitational potential energy. 
Note 2: This question at 505 is an advanced level item that asks student to recognize the general 
principle of energy conservation, whereas the other questions require students to apply the principle to 
scenarios. 

 


