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A 32% 41% 
B 47% 31% 
C 79% 87% 

D 26% 7% 
W. C. Galley, J. Chem. Ed., 81:4 (2004) 523-525. 
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Well, I mean, I put that when the bond's broken 
that's energy releasing. Even though I know, if I 
really think about it, that obviously that's not an 
energy-releasing mechanism. Because like, you 
can't break a bond and release energy, like 
you always need to put energy in, even if it's like 
a really small amount of energy to break a bond.  

Gregor gave B, C, & D on the quiz 
•  The bond is relatively weak and requires a small amount of 

energy to break 
•  Breaking the bond releases a large quantity of energy 
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Yeah, but like. I guess that's the 
difference between like how a 
biologist is trained to think, in like a 
larger context and how physicists 
just focus on sort of one little thing.  

Whereas like, so I answered that it 
releases energy, but it releases energy 
because when an interaction with other 
molecules…in the end releases a lot of 
energy, but it does require like a really 
small input of energy to break that bond. 
So I was thinking that larger context of 
this reaction releases energy.  
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 Like, physic[ists] really love to think about things in 
vacuums, and like without context, in a lot of senses.  
So, you just think about like whatever small system 
you're— isolated system you're looking at, and I guess 
chemist or biologists thinking about more of like an 
overall context, that like wherever a reaction or 
process is happening, like that's important to what's 
going on.  

I guess that's just the 
difference between physics 
and chemistry and biology. … 
It's just your scale. 



• 

• 

• 

• 





26 

I)  47% students 
recognized bonds are 
both broken 
and formed  

II)  90% of students 
connected breaking 
and forming of bonds  
to the U vs r curve  

III)  47% of students 
recognized that the 
energy of forming new 
bonds outweighed the 
energy of breaking  
the O-P 





G. Lakoff & M. Johnson, Metaphors we Live By (U. Chicago Press, 2003) 
G. Fauconnier & M. Turner, The Way We Think: Conceptual Blending and the  

 Minds Hidden Complexities (Basic Books 2003) 
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Same problems analyzed  
with shifted zero of PE –  
one positive E, one bound. 



 If the atoms have an energy  
of -7.5 units as shown  
by the solid line in the figure, 
would you have to put in 
energy to separate the atoms 
or by separating them would 
you gain energy? How much? 
Explain why you think so. 
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