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IN-CLASS ACTIVITY 1  -  ATOMIC ORBITALS
THE SCRIBE’S SHEET (ONE PER GROUP)
Your signature indicates you were a full participant in today’s discussion.

  Name (printed)


                Signature


          Role

____________________________

____________________________

______________

____________________________

____________________________

______________

____________________________

____________________________

______________

____________________________

____________________________

______________

LIST THE BRAINSTORMED IDEAS ABOUT ALL THE THINGS THE TERM “ORBITAL” MEANS.
Areas in which electrons move around

Where electrons are and aren’t

Electron probability density

Levels and shapes

s, p, d, f: flavors of orbitals

Wave properties of electrons

Heisenberg Uncertainty Principle 

Energy levels as solutions to Schrödinger’s wave equation

Wave function, psi2
Negative and positive waveforms

Electron probability at a node is zero

Described by quantum numbers

Configuration of electrons

Valence electrons

Grouping in the periodic table

Octets

Which atoms bond

Region where chemical bonding takes place

Orbital overlap = bond

Modeling

RECORD YOUR GROUP’S ANSWERS TO THE ORBITAL QUESTIONS.

1. What quantum number determines the overall size of the orbital? 
 ___6 out of 7 groups correct_______

2. What quantum number determines the shape of the orbital? 
 ___6 out of 7 groups correct _______

3. Why are orbitals often shown with shading or with two different colors, red and blue?

2 out of 7 groups correct

1 group said bonding and antibonding (close), 1 group said to show constructive and destructive interference

3 groups said opposite charge

4.
Calculate the number of radial and angular nodes in the orbitals below. 2 out of 7 groups correct
	
	angular nodes
	radial nodes

	5s
	
	

	5p
	
	

	5d
	
	

	5f
	
	


5.
Draw the orbitals listed.
Overall shapes OK, but missed radial nodes
	Orbital
	Drawing

	3s
	

	3p
	

	3d
	


6.  What are the quantum numbers for the following orbitals?  4 out of 7 groups correct
	
	n
	l
	ml

	2p
	
	1 group missed
	3 groups missed

	8s
	
	
	

	6d
	
	
	

	5f
	
	
	


7.
Consider the 2s and 2p orbitals in a hydrogen atom and a helium atom.  Complete the following statements with (less than, equal to, greater than).  Interestingly, no groups got all of these correct
a. In a hydrogen atom, the energy of a 2s orbital is  ______3 out of 7 groups correct _________ the energy of a 2p orbital.

b. In a helium atom, the energy of a 2s orbital is  _____3 out of 7 groups correct _______  the energy of a 2p orbital.

c. The energy of a 2s orbital in hydrogen is  _______3 out of 7 groups correct ______  the energy of a 2s orbital in helium.

RECORD YOUR GROUP’S ANSWERS TO THE ASSESSMENT QUESTIONS.
1. Discuss one thing your group did well together.

Respectful, all participated, accepted weaknesses and moved on to strengths, accepted suggestions, explaining answers as a group and making sure everyone is on the same page
2. Discuss one thing your group could improve.

All said knowledge, artistic ability
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