Hydrogen Fuel Cell Cars Project Embedded Notes

Activity 4 step 3
Explain how the chemical bonds between hydrogen and hydrogen atoms(H) change (in the Molecular Workbench model). 

Coding Rubrics:

Key concepts: bond breaking, activation energy, bond formation
	KI level
	Score
	Characteristics

	none
	0
	blank; 

	invalid
	1
	Wrong or incorrect ideas

	partial
	2
	Ideas about “hydrogen molecules break the bonds” OR “hydrogen atoms form bonds with oxygen atoms” 

OR “the spark heats up the molecules and starts the reaction”

	simple
	3
	Any two of the ideas mentioned above

	complex
	4
	Mentions the three ideas
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Activity 4 step 3
Student Sample Answers:

	1
	The chemical bonds between hydrogen atoms change because the heat caused it to speed up and form new bonds with each other.



	2
	The chemical bonds between hydrogen atoms do not change, because the temperature did not rise up.



	3
	For the most part the pair of hydrogen atoms separate when the spark ignites. Having them combine with Oxygen to for a water molecule. Some hydrogen bonds manage to keep its composure and did not separate.



	4
	[image: image1.emf]


	5
	[image: image2.emf]

	6
	[image: image3.emf]

	7
	[image: image4.emf]

	8
	the spark causes the bonds to break and form new ones.



	9
	The chemical bonds between hydrogen atoms do change, because the two hydrogen atoms bonded together.



	10
	[image: image5.emf]

	11
	The heat allowed the hydrogen bond to break.



	12
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	14
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	15
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Draw four pictures to show the combustion of six hydrogen gas molecules. The reaction equation is 
6H 2 +3O 2 ->6H 2 O 

Step 1: show what the molecules look like BEFORE the reaction starts. 

Step 2: show what the molecules look like RIGHT AFTER the reaction starts. 

Step 3: show what the molecules look like LATER DURING the reaction. 

Step 4: show what the molecules look like AFTER the reaction. 

Use the drawing tool and the stamp tool to create images for each step. 
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Coding Rubrics:
Coding the reaction sequence

Key concepts: bond breaking (H2 breaking, O2 breaking), bond formation (H bond with O), chain reaction (forming HO as an intermediate phase), activation energy (spark)

	KI level
	Score
	Characteristics

	none
	0
	blank; 

	invalid
	1
	Wrong or incorrect ideas

	partial
	2
	draw “hydrogen molecules break the bonds” OR “hydrogen atoms form bonds with oxygen atoms” 

	simple
	3
	One complete link of breaking bonds (draw both H2 and O2 breaking)

Or one complete link of forming bonds (draw H2O formation)

	Two links
	4
	Draw bond breaking AND bond formation (draw both H2 and O2 breaking, and H2O formation)



	Three links
	5
	Draw bond breaking AND bond formation (draw both H2 and O2 breaking, and H2O formation) AND chain reaction (draw the formation of HO)

	Complex
	6
	Draw bond breaking AND bond formation (draw both H2 and O2 breaking, and H2O formation) AND chain reaction (draw the formation of HO) AND Spark


Coding the molecular representation

Key concepts: molecular structure (coefficients and subscripts), conservation of mass

	KI level
	Score
	Characteristics

	none
	0
	blank; 

	invalid
	1
	Wrong or incorrect ideas

	partial
	2
	Partially represent molecular structures correctly (only represent coefficients correctly or only represent subscripts correctly) 

	simple
	3
	One complete link of subscripts and representation (represent 6HO, 6H2O, 6H2, and 3O2 correctly)

Or follow the conservation of mass in all drawings

	Two links
	4
	Follow the conservation of mass AND correct molecular representations
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Sample Answers:
	1
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	2
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	3
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	4
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	5
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	6
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	7
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	8
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